Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



V-e-xu,:,, VA.^'.s'a 



7$^./S^/^: 



GODFREY LOWELL CABOT SCIENCE LIBRARY 



INTERNATIONAL EXCHANGES 



LETTER 

^o roe jiooiiO'UxJbie^ t)x)CLUAAwcLl tfGautuii/ 

CbairmaD of die G^mmittoe of Commerce of tke United States' Senate 



BY 



AUXANDER VATTEMARE. 



G 



INTERNATIONAL EXCHANGES 



LETTER 



TO THE 



Ghairman of the Committee of Commerce iu the United States' Senate 



BT 



ALEXANDER VATTEMARE 

ACCOVPANIID BY 

AN HISTORICAL 1>0PULAR DESCRIPTION 

IN ENGLISH AND FRENCH 

OF THK 

METRICAL DECIMAL SYSTEM 

Mr William %. JANIV, 

Citizen of the United St«ltes 



AND 



:s.s;:aQ^c£>^:^c^^ 



Mr SILBERMANN 

Slip«riiiteiideDt of the Coruervatoire de» Artt et Mitiert 

/y 1 AMD IV 

Mp durand 

Commissary General of Coins and Medals 

ON 

THE STANDARD WEIGHTS, MEASURES AND COINS 

SXCHANOBD BETWEEN THY 60TBBNMENTS OF 

niAIVCE AND THE VHntTEB STATES 

OF AMERICA 



^ PARIS 

PRINTED BY PAUL DUPONT, BOOKSELLER AND PUBLISHER 

Grenelle-Saint-Honore, 45, rue. 

December i8l»8 



r<^^c. u t^c , t? 2 












^0 tfee j€ou.. ^ouiuoaE r^cxuili 



Chairman of the Coffimittee of Comineite in the United States* Senate. 



Central Agency for International exchanges. 
December, 12. i8S3. 



Sir, 



It was by the initiative of the Committee of commerce and by a resolution 
(approved June, 30, 1848) that Congress entrusted to me a complete 
series of the United States standard weights and measures, to be presented 
to the Government of France. It is through the same Committee therefore 
that I have to convey the grateful acknowledgments I am to address to Con- 
gress in the name of the french Government. 

When, in the month of March, I informed the minister of agriculture and 
commerce of the donation of Congress I had to present to him , Mr Schnei- 
der, then at the head of that department, wrote to me, on the 2&th of the 
same month* 



<( Sir, 

« The french nation congratulates itself on being in possession of this 
(( additionnal series of foreign standard weights and measures , which we 
(( owe to your mediation. I beg of you to convey our thanks for the same 
(( to the american Congress and to have the cases containing them forwar- 
« ded to the Conservatoire des arts et metiers, where they will be placed 
<( in the gallery of prototypes. I inform you at the same time that I keep 
(( at your disposal a series of the three principal standard weights and 
<( measures of France , constructed by the late Mr Gambey, member of the 
« Institute. I am happy, Sir, to use your agency for the presentation of this 
(( collection^ in the name of France, as International Exchanges, to the 
« Congress of the United States of America. » 



)jj^ 



l/> 



oilo oJlIb 011/6 teut^ D^aumuat tHscViiiUit 



PresidcQl de la Commission du Commerce. Scnat des Etats-Dois. 



Agence centrale des ^changes idternationaux. 
Paris» le it d^cembre 1S53. 

Monsieur le President, 

C'est sur rinitiative de la Commission du commerce , et par suite d*une 
resolution du 30 juin 1848 , que le Congrte m'a confix une s^rie complete 
des Galons des poids et mesures des Etats-Unis , pour les presenter au 
Gouvernement frangais. C*est , en consequence , par rintermddiaire du 
m^me Comite qu'il est demon devoir d*adresserau Congr^s les remerciments 
du Gouvernement frangais. Lorsqu'au mois de mars 1851 , j'informai M. le 
ministre de Tagriculture et du commerce des dons du Congr^s que i'avais a 
lui offrir, M. Schneider, alors ministre, m'&rivit, sous la date du 24 du 
m^me mois : 



Monsieur , 

« La nation frangaise ne pent que se f^liciter de poss6der cette nouvelle 
« collection de poids et mesures Strangers dont il doit, sans doute , I'hom- 
« mage k votre intervention ; et je vous prie , Monsieur, d'en faire agr^r 
« mes remerciments au Corigr^ de TUnion am^ricaine. Je vous serai oblige de 
a vouloir bien faire remettre au Conservatoire des Arts et Metiers les caisses 
« rest^s en ddpdt au chemin de fer de Rouen , et dont le contenu prendra 
« place dans la galerie des Prototypes, Demon c6t6 , je m'einpresse de vous 
<j annoncer que je tiens a votre disposition une collection des trois princi- 
« paux ^talons de poids et mesures frangais, construits par feu Gambey., 
« membre de Flnstitut ; et je me fais un veritable plaisir d'employer votre 
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In obedience to the above letter I delivered, in the first days of April 1851 , 
the series of american weights and measures , to the Superintendent of the 
Comervaioire des arts et metiers. And it was the new minister , Mr Buffet, 
who acknowledged their receipt, on the S14th of May of the same year, in the 
following terms : 



^ Sir* 

« My department has received the set of standard weights and m^sures, 
(( as well as the balances of precision you presented to it in the name of the 
<( Congress of the United States of America ; and this collection is now the 
« most important in the gallery of prototypes founded in the Conservatoire 
(( des arts et metiers. 

<( Desirous of responding , as fully as it is in my power, to this testimo- 
<( nialof international good will, I have decided to place at your disposal^ 
« for the United States : 1*» one of the series, by the late Mr Gambey, compo- 
« sed of the three units of the metrical systeal of weights and measures, the 
« metre, the litre ^nd the kilogramme; 2° an atlas of the french weights 
(( and measures ; 3^ a series of the instruments for weighing and measuring ^ 
« which generally compose, in France, the office of verification ; 4® a vo- 
« lume containing the law which establishes the metrical system in force in 
« our country, and the ordinances and instructions published to ensure its 
is execution. I invite you « Sir, when communicating this decision to Goip- 
Si gross , to transmit also t^ie expression of my thanks for the valuable se- 
« ries received by my department. I am aware. Sir, that it is to your lau- 
V dable and persevering efforts to establish between civilized nations a re- 
« ciprocity of iatems^tional donations, that we are indebted for this exchange 
{[ accomplished by your kind mediation. 

« Knowing therefore, the ardent z^al vith which you have dievoted your- 
{{ self to the realization of this noble thought « I entrust to your care the 
« mission of presenting to Congress the gifts of which you were the first to 
<( suggest the idea. » 

(Signed) Buffet, minister ofagricuUwe an,d commerce. 
Mr A. Valtemare^ 



By the above, you see, Mr Chairman, that this minister adds considera- 
bly to the presents made by his predecessor, Mr Schneider ; that the states 
men who succeeded one an other in the department of agriculture and com- 
merce , were animated by the same feelings of gratitude towards Congress , 
and by the same desire to give the most striking testimonials , in their 
power, of their fraternal good will. 

\ feci inosfhappy, Mr Chairman, to have been selected to serve a^s the 






« intervention pour Toffrir, .de la part. 4u GoayernemenlfraiiQais, ;atitr.d^ 
« d*6ehange international , au Congr^s de I'Union am^ricaine. » 



Conform^ment a la lettre ci-dessus , je d^liyrai , dans les, premiers jour* 
d'ayril 1851, la coHectiondes poids.et mesures am^ricaias au.conserYate»r 
du Conservatoire.des Arts et Metiers ; et ce fut le nouve^u ministre , M. Buffet« 
qui , le 2k mai de la inSme ann^e , m'en accusa reception en ces termea^ i 



Monsieur , 

u Mon d^partement a regu la s^rie de poids et me9ures, ainsi queles. 
(( deux balances de precision, que vous lui avez offerts au nom de TUnion 
« am^ricaine; et cette collection est aujourd*hui une des plus belles et de^ 
« plus importantes de celles que possMe le d^p6t des prototypes , ^tabli k 
(( Paris, au Conservatoire des Arts et Metiers. D^sirant r^pondre, autant 
(( qu'il ^tait en mon pouvoir de le faire, k ce t^moignage de bienveillance 
« Internationale de TUnion am^ricaine , j'ai d^cid^ qu'il serait mis k vDtre 
« disposition, pour lui 6tre offerts : 1® une des collections construites par 
« feu Gambey, membre de Tlnstitut, et qui se compose des trois unites du 
« syst^me mStrique des poids et mesures : le metre , le litre et le fci/o* 
« gramme ; 2° la s^rie des instruments de pesage et de mesurage qui com- 
« pose habituellement en France un bureau de verification , et dont vous 
« trouverez ci-jointe la liste; 3" un atlas des poids et mesures franqais ; 
<( k"* un volume contenant la loi qui a remis le syst^me m^trique en vigueur 
(( dans notre pays, et les ordonnances et instructions publit^es pour eii asr 
(( surer I'ex^cution. Veuillez , je vous prie , en portant cette decision a I4 
« connaissance du Gongr^s am^ricain, lui transmettre Texpression de tous 
« mes remerclments pour la pr^cieuse collection que mon minist^re a regue. 
(( Je sais. Monsieur, que c'est k vos louables et pers^v^rants efforts pour 
« et2d)lir entre les nations civilis^es une reciprocity de dcms intemationaux, 
<i que Ton doit attribuer T^change qui s'accomplit aujourd'hui par votre 
« interm^diaire; et c'est parce que je connais le z^le ardent avec lequel 
« vous vous 6tes consacr^ a la realisation de cette pens^e, que j'ai confie a 
« vos soins officieux la mission de faire agr^er au Gongr^s I'offre qui rdpond 
« k renvoi dont vous avez le premier sugg^re Tidee. » 

(Signe) Buffet, miniitre de l*agricuUureetdu commerce: 
M. A. Vattemare, 



Parce que vous venez de lire , vous voyez , Monsieur le President, que ce 
ministre ajoute considerablement aux presents faits par son pr^decesseur , 
M. Schneider ; que les hommes d'Etat qui se sont succ^de au minist^re de 
Tagnculture et du commerce etaient animus des mMes sentiments de recon- 
naissance pour le Gongr^s et du m^me d^sir de donner, autant que cela etait 
en leur pouvoir, les plus frappants temoignages de ce bon vouloir. Je suis 
heureux. Monsieur le President, d'avoir 6i6 choisi comme I'humble mediae 
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humble mecKum between two great nations for an exchange which cannot 
fail to strengthen the bonds of ancient friendship existing between the United 
States and France. 

I have thus, Sir, been instrumental in placing visibly, side by side , in Paris 
and in Washington , the french and american systems of weights and mea- 
sures. Their respective merits may be readily and fully examined, and how 
naturally arises , here , the wish, on my part , that they should be compared 
together, and that the one which, upon deliberate investigation , should 
be found to unite most of the qualities desirable for particular use , and ge- 
neral adoption , the one that should be found, by the principle of its construc- 
tion , most susceptible of those improvements which would give it absolute 
perfection, should be adopted by all? 

How greatly would such a result facilitate international commercial rda- 
tionsi How much more intimate, and fruitful, would these relations be- 
come, promoting, by closer ties of interest and affection, the perpetuation 
of peace so essential to national happiness, prosperity, and progress! Does 
not such a result, Mr Chairman, enter rigorously into the design and scope 
of the system of which 1 have been long recognized as the humble but faith- 
ful promoter ; and as the agent of which I have transmitted , between the 
governments of France and the United States, the national presents which 
are the subject of this letter ? I am satisfied that 1 do not err in the convic- 
tion that it does; and in this belief, Mr Chairman, I have procured, and 
appended to this letter, and I beg that they may be considered as part of 
the same , three documents descriptive of the particular collection sent by 
France to the United States, andex^anatory of the french system of weights 
measures and currency. 

The first is a memoir from the pen of Mr W.-W. Mann, a citizen of the 
United States who has been for several years resident in Paris. Knowing that 
this gentleman had made of tbe french metrical decimal system a particular 
study , and that he was persuaded , equally with myself, of the immense 
benefits that would result to the world at large , and specially to his own 
country, from the acceptanc«, by all nations, of one common system of 
weights measures and currency, I begged of him to prepare a memoir to be 
annexed to this letter. His memoir describes, first the objects composing 
the collection of french weights and measures now in Washington , and 
then gives a lucid history 2|nd explanation of the french system ; at the close 
Mr Mann advances some objections and suggests several amendments which 
appear tome worthy of serious consideration, if the question of the adoption, 
by all nations, of some common system ever be brought, as I cannot but 
hope it soon will be, before the peoplejand the Congress of tbe United States. 

The second is a report drawn up by Mr Silbermann, superintendent of the 
Conservatoire des arts et metiers at Paris, containing the minutes of the 
operations performed for the verifications of the standards composing the 
collection sent to the United States by France, and also a concise description 
of the extraordinary precision of the balances prepared by professor Bache , 
exhibiting his superior tact and skill, which have given your gift to France 
such great value in its archives. 

The third is a memoir on french coins and coinage, of which Mr Durand, 
Commissioner general of coins and medals, is the author. It was written 
expressely to accompany Mr Silbermann's report on the weights and mea- 
sures, just mentioned. These two documents were also prepared at my re- 
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tear entre deux grander nations pour un Change qui ne peat manquer de 
resserrer les liens de Tanci^Hie amiti6 qui existe entre les Etats-Unis et \k 
France. 

Ainsi, Monsieur, j'ail concouru h placer visiblement, cote a cole, a 
Paris et h Washington » le systime de poidi et mesures frangais et am^* 
cains, dont le m^rite r^iproque peut ainsi 6tre exan»ti6 facilement et a 
fond. Vous eomprendrez que je fortnule ici le vceu que les deux syst^mes » 
ainsi que ceux de toutesles autres nations civilis^es, puissent^tre compar^s^ 
de sorte que celui qui, aprds un examen approfondi, serait, par les prin- 
cipes de sa construction , reconnu coaune le plus susceptible derecevoir 
les ameliorations qui le conduiraient h une perfection absolue, soit adopts 
par touB les pays. 

Gombien un semblable r^ultat rendrait plus faciies les relations com* 
merciales de nation h nati(Hi ! Gombien cel^ relations deviendraient plus in- 
times et plus avantageuses ; car, en resserrant les liens des int^r^ts et de 
Taffection , elle assurerait le maintien de la paix , paix si essentielle au 
bonheur, a la prosperity et au progr^ des peuples ! Un tel r^sultat, Mon- 
sieur le President, n-entre-t-il pas rigoureusement dans la sphere d'op^- 
rations du syst^me dont je suis reconnu depuis longtemps comme I'hum- 
ble mais fiddle missionnaire ? N'est-ce pas comme agent de ce syst^me que 
j'aidchange, entre les Gouvemements de France et des Etats-Unis, les 
dons qui font Tobjet de la pr^sente lettre. Je ne crois pas me tromper en 
assurant que ce but rentre dans les attributions de mon systfeme ; aussi , 
Monsieur le Pr&ident, me suis-je procure, et ai-je joint h cette lettre, 
comme ne faisant qu'un tout avec elle , trois rapports descriptifs sur la col- 
lection envoyee aux Etats-Unis par la France , et sur le systfeme frangais des 
poids, mesures et des monnaies. 

Le premier de ces Memoires a ete compose par Mr W.-W. Mann, citoyen 
des Etats-Unis , qui habite Paris depuis quelcpies annees. Gomme je savais 
qu'il avait fait du syst^me decimal metrique frangais une etude particuli^re, 
et qu'il etait convaincu, comme moi, des immenses bienfaits qui resulte- 
raient, pour le monde en general, et pour son pays en particulier, de 
I'adoption, par toutes les nations, d'un syst^me commun de poids et 
mesures et de monnaies, je le priai de preparer un Memoire pour etre joint 
h ma lettre. Dans son travail , Mr Mann decrit : d'abord les articles qui 
composent la collection des poids et mesures de France actuellement k 
Washington ; il donne ensuite une histoire explicative du systfeme frangais ; 
enfin , il soumet quelques objections et propose des ameliorations qui me 
semblent dignes d'une serieuse attention , si , comme je n'en doute pas , la 
question deTadoption, par toutes les nations , d'un systeme commun, est 
bientdt portee devant le peuple et le Gongr^s des Etats-Unis. 

Le second rapport est I'oeuvre de M. Silbermann , conservateur au Gon- 
servatoire des Arts et Metiers, h Paris ; il contient le proc^s-verbal de la veri- 
fication des etalons composant la collection envoyee par la France aux Etats- 
Unis, ainsi qu'une description concise de la precision extraordinaire des 
balances preparees par le professeur Bache , precision qui donne une si 
grande valeur au don que vous avez fait h. la France. 

Le troisieme Memoire sur le syst^me monetaire frangais est ecrit par 
M. Durand , commissaire general des monnaies et medailles. II a ete fait 
expressement pour suivre le rapport de M. Silbermann , sur les poids et me- 
sures. Ges deux demiers Memoires ont egalement ete prepares sur ma de- 
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quest and intended to accompany the collection of standard weights and 
measures already forwarded. They have been printed (in french) and deli- 
vered to me by order of the minister of the interior , for distribution among 
the several Governments of Europe and America, with which our agency for 
international exchanges , is in regular intercourse. 

Allow me, Mr Chairman , respectfully to ask the publication of this letter 
and the accompanying papers , among the documents of Congress. I tirust 
your honorable Committee will have no objection to give this satisfaction 
to the distinguished authors of those papers, and take this opportunity to 
promote, in the United States, aknowledge of the weights, measures and 
currency of France. 

Allow me also to ask , if the above request should be complied with , 
that 500 copies of the letter and documents appended to it, be held at my 
disposal to be distributed throughout Europe , where the dissemination of 
them, in that form , would, I think, be useful and would evince the readi- 
ness and the liberality with which the american Congress encourages inves- 
tigations which have public utility for their object. 



I have the honor to be , with great respect , 
Mr Chairman , 

Your very humble and obedient servant , 

Alexander VATTEMARE, 
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mande et doivent accompagner la collectioii d'^talons envoy^e aux Etats- 
Unis. lis ont 6i^ imprimis en frangais et m*ont 6i6 d^livr^s par ordre de 
M. le ministre de Tint^rieur, pour 6tre distribu^s aux divers Gouvemements 
de I'Europe et de TAm^rique avec lesquels notre agence pour les ^changes 
interaationaux entretient deg relations rdguli^res, 

Permettez-moi , Monsieur lePr^ident, de demander respectueusement la 
publication , dans les documents du Gongr^s , de la pr^sente lettre et des trois 
M6moires qui I'accompagnent. J'ai la confiance que votre honorable Comity 
ne verra pas d*objection a donner cette satisfaction aux auteurs distingu^s 
de ces travaux, et s'empressera de saisir cette occasion pour r^pandre, dans 
lesEtats-Unis, la connaissance des poids et mesures et des monnaieg de 
France. Si le S6nat daignait se rendre au voeu que je viens d'exprimer, je 
demanderais que 500 exemplaires de la lettre et des documents qui y sont 
joints fussent mis k ma disposition pour toe distribu^s en Europe, oii, 
selon moi , il serait utile de les r^pandre sous cette forme, ce qui donnerait 
una preuve de la promptitude et de Ja lib^ralit^ avec lesquelles le Congr^s 
americain encourage toutes les recherches qui ont un caract^re marque d'uti- 
lite publique, 

Je suis avec respect , 
Monsieur le Pr^isident, 

Votre trfes-humbleet trfes-oMssant serviteur, 
Alexandre VATTEMARE. 



o 
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05r 



THE FRENCH METRICAL AND DECIMAL SYSTEM 

OF WEIGHTS, MEASURES AND CURRENCY 



Paris, October, 10, 1855. 
My dear Sir, 

I hasten to comply with the flattering request you have made, that I should 
prepare a Memoir to be appended to the letter which you are about 
to address to the Honorable Chairman of the Committee of commerce of 
the United States' Senate, touching the sets of weights and measures, which, 
through your enlightened agency, the Governments of our respective coun- 
tries have recently exchanged with each other. You desire, first, that 
I should notice the beautiful collection of types and prototypes presented 
by France to the United States, and then add a plain popular description of 
the admirable system of which these types and protot)T[)es are the visible 
signs, the material realization. Most gladly do I attempt what you desire, 
pleased whith the hope that in so doing I may at once gratify a highly es- 
teemed friend, humbly cooperate, for a moment , in the philanthropic 
work of peace and good will so identified with your name, and render real 
service to my own noble country, by aiding in making it acquainted with 
the metrical decimal sifstem of weights, measures and money, — a system^ 
which, to the immortal glory of France, posterity, 1 have no doubt, will ever 
recur to, as having brilliantly opened the wonderful era of improvement in 
the midst of which we live. You will permit me, my dear Sir, to adopt the 
epistolary form which best comports with the plain unpretending character 
of the remarks 1 shall have to make. 

I visited the Conservatory of Arts and Trades {Conservatoire des Arts et 
Metiers) of Paris, — an institution analogous to our own Patent-Office, — 
shortly after the arrival of the set of weights and measures presented by the 
United States to France. An honorable place, in an appropriate hall, had 
been assigned to it by General Morin, member of the Institute and Conser- 
vator of that magnificent establishment. I remember, upon that occasion, 
listening with much gratification and pride, as an Aiiierican, to the compli- 



LETTRE 
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LE SYST^ME METRIQUE DECIMAL FRANCAIS 



DES POIDS, MESURES ET MONNAIES 



PAR 



\W. ISV, 
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Paris, 10 octobre 1853. 
MON CttCR MONSIEUR VatTEMARE , 

Conform^ment au d^sir que vous avez bien voulu me t^moigner, je m*em- 
presse de r^diger un M^moire pour ^tre joint h la lettre que vous vous pro- 
posez d'adresser k M» le President de la Commission du commerce du Sdnat 
am^ricain , concernant les collections des poids et mesures qui ont ^t^ r^- 
cemment ^chang^sentre les Gouvemements de nos deux pays, ^change 
dont vous 4tiez, Monsieur, le z&,6 interm^diaire. Vous mavez demand^ 
d'abord quelques notes sur la belle collection de types et prototypes , pr^- 
seDt6e par la France aux Etats-Unis, et puis une description simple et popu- 
laire du syst^me vraiment admirable , dont ces types et prototypes sont les 
si^es visibles, la realisation mat^rielle. C'est trfes-volontiers, Monsieur, 
que je me rends k votre d^sir , et je me plais k croire qu'en m'associant ainsi 
{KKir un moment k Toeuvre philanthropique k laquelle votre nom se rattache 
si intimement , j'aurai le double avantage de faire plaisir k un ami bien es- 
tim^ , et de rendre un veritable service k mon noble pays , en y r^pandant 
la connaissance de3 poids , mesures et monnaies composant le syst^me de- 
cimal m^trique de la France. Je n'en doute pas, Monsieur, ce syst&me, 
aux yeux de la postdrit^reconnaissante , se dessinera brillamment au com^ 
mencement de cette fere merveilleuse de progrfes, au milieu de laquelle nous 
vivons. Ce sera une gloire de plus pour la France. Vous me permettrez , 
mon cher Monsieur, de garder la forme ^pistolaire , qui convient le mieux 
au caractfere simple et peu pr^tentieux des remarques que j'aurai k faire. 

J'ai visits le Conservatoire des Arts et Metiers de Paris — institution ana- 
logue au Patent Office ami^ricain — peu de temps aprfes I'arriv^e a leur dea- 
tination de la coUection de poids et mesures , offerte k la France par les Etats- 
Unis. Une place convenabie lui avait ^t^ assign^ dans la galerie des poids 
et m^ures de ce magnifique etablissement. Jen'ai point oubli^ les paroles 
bienveillantes et flatteuses dont s'est servi, dans cette occasion, en parlant 
du don am^ricain , M. le general Morin, membre de I'lnstitut et administra- 
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hiehtary remarks of Gen. Morin, in allusion to the donation of the United 
States. He spoke of our collection as remarkable specimens of beautiful, and 
finished workmanship, and of admirable invention, in many of their details, 
comparing most favorably with those of other nations, and even with those 
of France. 

Subsequently, 1 visited the Conservatory again, to examine the beautiful 
and valuable set of french weights and measures, prepared by order of the 
french Government^ for presentation to the United States. It was placed 
apart, preparatory to being packed, for forwarding to Washington. A hand- 
some inscription, in letters of gold, indicated its destination. As I looked 
upon this collection of weights and measures composing the metrical 
decimal system of France, and remembered upon what certain scientific 
principles that system is based, how nearly perfect it is as whole, how con- 
cordant in all its parts, how simple, how convenient, I could not avoid the 
expression of my admiration, and also of my earnest hope that thfe time 
was not remote, when all civilized nations, discarding prejudiceSj would 
abandon their antiquated, multifarious, ill constructed, inconvenient, con- 
flicting systems, and moved by an intelligent comprehension of their own, 
and the common interets, would frankly adopt the metrical decimal system 
of France. This system bears a fine catholic stamp which recommends it to 
universal adoption. In fitting it for the private wear of France, its essential 
universality of character was not impaired. It may be readily adapted to fit 
the world. The world should put it on. That; such is the nature of the system, 
will be clearly shown by the explanation of it which I propose to give in 
the sequel of this tetter. There are thousands and thousands, highly intelli- 
gent men too, ih the United States, who do not understand this system, and 
who have been detei*red by its greek et latin nomenclature and the pre- 
sumed difficulties of its scientific structure, from bestowing upon it the littte 
time necessary for its comprehension. I trust, my dear 1^, that presented 
as they will be, under the auspices of your patronage* my remarks upon this 
system will find numerous readers, who would otherwise pass them by. 
I trust that our legislators at Washington will examine the collection of french 
weights et measures, deposited in the Patent Office, and, then, seriously 
ask themselves how they may do our eminently commercial country, whose 
law givers they aire, Inore signal and lasting service, than by abolishing the 
wretched bundles of customs (I cannot call them systems) which prevail in 
the United States, and placing upon our statute-book, as the law of the land, 
the Metrical decimal system of weights, measures and money? If we adopt 
it, the other nations will almost certmnly do so. England herself ^ whose 
cooperation is so desirable and so necessary, would quickly follow. She will 
never take the lead of us in this reform. While the nation, now the second, 
and which will soon be the first commercial nation of the earth, holds back, 
England will not advance. Palpable as is the expediency, great as are the 
interets which command advance, some stronger inducement must be ap- 
plied. That inducement would exist — and almost in the measure of com- 
pulsion— if we; with whoih her commercial relations are of such great and 
constantly increasing importance, were to anticipate her in the adoption 
of the metrical system. England, France, and the United-States having adop- 
ted it, the other nations, of primary and secondary rank, which still keep 
aloof, would, of course, and almost ot necessity, accede. And then we should 
witness the first practical illustration, the first great recognition, by uni- 
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teur du Conservatoire des Arts et Metiers , qui nous a fait les honneurs de 
r^tablissement. 11 cita les objets de notre collection comme chefs-d'oeuvre 
d'habilet^, remarquables par le fini de leur execution, et par une Ires-heu- 
reuse invention pour beaucoup de leurs details. Sous ces rapports, disait le 
general , ils n'auraient rien a craindre d'une comparaison avec les plus beaux 
echantillons d'aucune nation. 

Plus tard, je suis all6 au Conservatoire des Arts et M(§tiers une seconde 
fois , pour examiner la belle et pr^cieuse collection des poids et mesures 
frangais, ex^cut^e par ordre de ce Gouvemement pour les Etats-Unis, en 
echange du present pr^c^demment fait k la France par le Gouvemement 
am^ricain. Elle ^tait mise k part pour 6tre embalMe, et exp^di^e k Washing- 
ton. Une inscription plac6e au-dessus, en lettres d'or, d^signa la collection, et 
rappela sa destination comme un don offert par la France aux Etats-Unis. 
Alors , ayant sous les yeux cette collection complete des poids et mesures dii 
syst^me m^trique decimal, je me suis souvenu des principes scientifiques, 
exacts et infaillibles, sur lesquels est bas^ ce systfeme, de sa construction 
simple, r^guli^re, commode, si parfait dans son ensemble , si harmonieux 
dans toutesses parties; etje ne pouvais qu'en t^moigner hautement mon 
admiration, et exprimer les voeux bien sinc^res que je formais, que le jour 
ne ftit pas ^loign^, outoutes les nations civilis^es, foulant aux pieds leurs 
vieux pr^jug^s, etmues par une sage intelligence de leurs propres int^rfits 
et des besoins communs , renonceraient k leurs systfemes vieillis , multifor- 
mes, incommodes, discordants, et adopteraient franchement le syst^me 
m^trique de France. Ce systfeme porte un beau cachet de catholicity qui 
le reconunande k Tadoption universelle. Tout en 6tant ajust^ particuli^re- 
ment k la France , il lui est rest^ intacte cette universality essentielle de ca- 
ract^re qui le distingue d'une mani^re si remarquable. II s'ajusterait facile- 
inent au monde entier. Le monde entier deurait ^adopter. Ce caract^re du 
systtoe, lei que je Tai dit, sera clairement d^montr^ par I'explication que 
je me propose d'en faire dans la suite de cette. lettre. II y a des mittiers 
d'hommes aux Etats-Unis, hommes d'une intelligence distingu^e et de con- 
naissances ^tendues , qui n'ont pas 6tudi6 le syst^me m^trique , et qui , 
effray^s par sa nomenclature gr^co-latine, et par les difficultds pr^sum^es 
de sa construction scientifique , lui ont refuse le temps , v^ritablement tres- 
peu important, qu'il faudrait pour le Men comprendre. J'esp6re, mwi cher 
Monsieur, que, pr^sent^es au public, comme elles doivent T^tre, sous la pro- 
tection de votre nom , mes remarques sur ce syst^me trouveront de nom- 
breux lecteurs qui , autreinent , n'y auraient pas accord^ leur attention. 
J'esp^re que nos l^gislateurs k Washington examineront la collection des 
poids et mesures frangais , d^pos^e au Patent Office , et puis, qu'ils se de- 
manderonts^rieusement comment ils pourraient rendre a notre pays si 6mi- 
nemment coinmercial , dont ils sont les l^gislateurs , de plus ^clatants et du- 
rables services, qu'en supprimant le miserable tas de coutumes (je ne puis 
pas lesappeler des syst^mes) qui existent aux Etats-Unis , et en inscrivant 
dans nos statuts, comme loi du pays, le systtoe m^trique decimal des 
poids, mesures et monnaies. Si nous I'adoptons, toutes les autres nations: 
seront obligees de le faire. L' Angleterre elle-mtoe , dont le concours est si 
desirable , si n^cessaire mtoe , nous suivrait de pr^s. Elle ne nous devancera 
jamais dans cette r^forme. Tant que la nation , aujourd'hui la seconde , et 
qui serabientdt la premiere nation commercial de la terre, reste en'arri^re^ 
I'Angleterre ne fera point un pas en avant. De grands et ^vidents avantagesy 
des iiitiSr^ts imp^rieux lui ordonnent d'avancer, mais il faudra lui trouver d'au- 
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versal legislative sanction, of the close common interels tliat make of 
one family all the nations of the earth. The idea of a « Universal Republic, » 
when it is not the Utopia of a sad delusion, is the argument of wicked men 
for the overturning of society : but, let the various nations of the earth be 
once united by this strong, practicable, friendly tie, the common adoption 
of the same system of weights, measures, and money, and other, more close, 
more endearing ties would soon be created ; and philanthropy oi tbe most 
positive and practical and cautious school, would be taught to admit that 
the Fraternity of nations is not (( all a dream ! » 



Several nations of Europe and America have already adopted the f rench 
metrical system of weights and measures. It has become the law in Belgium, 
Spain, Hollander Greece, Poland, Lombardy, Sardinia, Modena, and to a 
great extent in Switzerland. The ZoUverein has adjusted upon it the common 
measures used by the Association. Chili, Golunmia and New-Grenada, in 
South ^nerica, have accepted it ; and Mexico, in North America, Several 
of the above named states have adopted the french currency with the me- 
trical system. Let the United States promptly follow their example I Progress, 
progress, unembarrassed by the shackles of prejudice, by the trammels of 
custom, by the hindrances of laws, should characterise our gl<»rious Re* 
pubUc. We have throvna off the rule of prescriptive king, shall we live the 
subjects of prescriptive error? if we would have our socuil, political and civil 
reforms welcomed readily by other nations, let us accept with alacrity from 
other nations all improvements which they may offer to us, possessing, like 
the one in question, the recommendation of plain utility, under the seal of 
g^QHiine science. Let us welcome Truth, no matter from what quarter it 
may come to us I 

Before proceeding to an explanation of the metrical system, lei me insert, 
here, several passages of a letter which you have had the kindness to com- 
municate to me. The letter is addressed to yourself by Silbermann, the able 
superintendent of the Conservatory of Arts and Trades ; audits insertion will 
be perft»rming more satisfactorily than I could otherwise hope for, one por^ 
tion of your own request to myself : for the object of the letter was to ac- 
quaint you with the character and extent (^ the collection which this Go- 
vemment was preparing for presentation to the United States and to s^rize 
you that it was almost ready for delivery, hi the commencement of his letter^ 
M. ^Ibermann thus alludes, in most flattering terms, to the collection of 
weights and measures presented by tiie United States to France. 



(( In testimony of the esteem in which I hold these balances, t caimot say 
more than that I have used the small one to adjust the platinum kilogramm 
that has been exhibited at the Great ExhiUtion in London. It is very Plicate 
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etde plus puissantes raisons. Ces raisons exisleraient, eta peupresdansla 
mesure de contrainte , si les Etats-Unis , aveclesquels les rapports commer- 
ciaux de TAngleterre sont si intimes , si importants et si constamment pro- 
gressifs , adoptaient, les premiers, le systfeme m^trique. L'Angleterre, la 
France et les Etats-Unis I'ayant adopts, toutes les autres nations, de premier 
€t de second rang , qui ne se sont pas encore rallies , seraient port^es et , 
en quelque sort«, forc^esde I'accepter. Alors, pour la premiere fois, nous 
verrons, traduits en faits visibles pour tous, reconnus partout, revtos de 
la sanction legislative universelle, les grands int^rto communs, intimes, 
cfui constituent, enune seulefamille, toutes les nations de la terre. L'id^ede 
la Reptiblique universelle, quand elle n'est pas Tutopie d'une triste illusion , 
est I'ai^ment dont se serviraient de vils intrigants pour le bouleversement 
de la society ; mais que les divers peuples du globe se trouvent une fois unis 
par ce lien pratique, solide , amical, radoption par tous d*un seul et m^me 
syst^me de poids, mesures et monnaies; d'autres liens, plus intimes 
encore, ne tarderaientpas k se cr^er, et la philanthropie , fut-elle de I'^cole 
la plus positive, la plus pratique, la moins press^ qui puisse 6tre, serait 
conduite a admettre que la fraiemiie des nations n'est peut-^tre pas un r6ve, 
rien qu'un r6ve I 

Pksieurs nations deFEurope et de TAm^rique ontd^jk adopts cesyst^me. 
H fait loi en Belgique, en Espagne, en HoUande, en Gr^ce, en Pologne, en 
Lombardie, en Sardaigne et k Mod^ne. 11 a ^t^ accept^ en grande partie par 
la Suisse ; et le Zollverein a bas6 ses mesures communes sur le syst^me m^- 
trique. 11 est en vigueur au Chili, dans la Golombie^ et dans laNouvelle-Gre- 
nade, dans T Am^rique du Sud ; et au Mexique,dans TAm^rique du Nord» Que 
les Etats-Unis ne tardent pas a suivre leur exemple ! Le progrfes, le progr^s 
libre et constant, que n'embarrassent ni les chaines des pr^jug^s, ni les en- 
traves des coutumes, ni les emp^chements des lois, devrait 6tre le signe 
distinctif de notre grande R^puWique. Nous avonssecou^ le joug de roi pres- 
criptif ^ devons-nous rester les sujets de Terreur prescriptive ! Si nous 
voulons que nos r^formes politiques, civiles, et sociales, soient bien et 
facilement accueillies par les autres nations, montrons-nous pr6ts, de 
notre cote, a accepter, avec empressement, toutes les ameliorations qui nous 
seroht offertes par d'autres nations, et qui se recommanderont,comme celle 
dont il s'agit, par un caract^re d'utilite evidente, sous le sceau de la vraie 
science. Que la Verite soit la bi^n venue, de quelque cote qu'elle nous vienne ! 

Mais avant d'expliquer le sy^me metrique frangais, permettez-moi de 
citer ici quelques passages d'une lettre que vous avez eu I'obligeance de me 
communiquer ; cette lettre vous est adressee par M. Silbermann, le savant 
conservateur du conservatoire des Arts et Metiers. En I'inserant ici je ne 
feral qu'accomplir, et plus compietement que je n'aurais pu le faire autre- 
raent, vos propres intentions, en me priant de preparer un memoire pour etre 
annexe a votre rapport : car, le but principal de cette lettre etait de vous 
apprendre de quels objets se composait la collection destinee par ce Gouver- 
nement aux Etats-Unis, et de vous annoncer qu'elle etait presque pr^te pour 
vous 6tre livree. Dans le commencement de sa lettre, M. Silbermann parle 
en ces termes, si flatteurs pour les Etats-Unis, des poids et mesures ameri- 
cains, remis, par votre intermediaire, au Conservatoire des Arts et Metiers 
de Paris : 

« Je ne puis mieux vous temoigner I'estime que je porte a ces balances, 
qu'en vousdisant que jeme suis servidela petite, pour ajusterle kilogramme 
en platine qui a figure k I'Exposition de Londres ; sa sensibilite et sa Constance 
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and especially most constant. 1 have been able to make all my weighidgd 
with the certitude of half a milligramm. The form adopted for those balances 
is at once severe,|convenient, and stamped with that noble coquetry, which 
is only to be found in instniments made by master hands. These are justly 
termed instruments of precision. What 1 have just said with regard to the 
small balance, I may repeat, with still more propriety, respecting the large 
one. It is not inferior to the former in precision. In fact, I have tested it 
with ten kilogramms in each scale, and it promptly marks a difference of 
one half milligramm between the two weights : that is to say, of one 
unit in twenty millions. I have been obliged to repeat that experiment 
several times, in presence of incredulous persons, and always with the 
same result. What is most gratifying to me in the construction of these 
balances, is the system adopted in the United States, and which consists in 
preventing the oscillation of the balance and causing it to cant as soon a& 
the equilibrium is destroyed. Thus, the weighings are operated very rapidly, 
and, as it has been seen, with as much precision as can be obtained with 
the most carefully made balances. For my part, I have ever regretted that 
all our balance-makers have hitherto declined the adoption of this system ; 
they assign as the reason of their reluctance that, with an oscillating balance, 
they can replace the small weights by arcs of oscillation, which enable 
them to estimate much smaller fractions of the milligramm. For my part, I 
doubt whether it be not possible to arrive at the same precision in both 
systems ; and in that case, there will be a great gain of time in the system of 
canting. Moreover, I know from experience what confidence is to be placed 
in weighings estimated by arcs. In spite of the utmost care, the above men- 
tioned very small arcs are variable; and, while they flatter us with the hope 
that we have obtained tenths of milligramms, they cause us to make unwit- 
tingly errors of more than one and two milligranuns. 1 have been highly 
pleased with the form given in the United States to the small weights. 
The form of polygons, with lines of a convenient size, and having a number 
of sides expressing the amounts of those weights in units, is a very happy 
idea which secures from false readings. We need no magnifying-glass to 
distinguish a pentagon which signifies 5, from a quadrilateral figure which 
signifies k, from a triangle or 3, from an angle V the two sides of which 
are 2, and finally from the single straight line, making the unit. Thisfonn 
will certainly be appreciated in France ; and as for myself, I will do every 
thing in my power to have it adopted by law instead of the ancient form, 
which is subject to many errors, known only by those who use it often. I 
have observed with pleasure, even the hooks lined with buff, to take up the 
weights without soiling them ; and the pincers, also lined with buff, to handle 
the Troy weights, have been used by me to take up the platinum kilogramm 
during its adjustment. I consider all these minute precautions as the genuine 
stamp of the scrupulous experimentalist. One point more, I allude to the 
alloy adopted in the United States. I will do my utmost to cause the 
brass employed in France, in the fabrication of weights and measures, to be 
of the same standard as that of the United States, and free from all hamme- 
ring or rehardening whatsoever : simply cast, and as umformly as possible, 
so as to have the least difference in the density and dilatation of materials, 
according to their use. This necessity has for a long time teen felt, but it 
has not yet been sanctioned by law, as has been done with respect to the 
aUoy of tin and lead, which forms the measures for liquids,for the verification 
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sonl a I'abri de tout reproche; avec elle, j'ai pu faire mcs pesiSes aVcc la 
certitude du demi-milligramme. 

(I La forme adoptee pour ces balances est a la fois s^v^re, bien appropri^e 
a Tusage, et empreinte de cette noble coquetterie qui ne se rencontre que 
dans les instruments sortis des mains de maitre. Ge sont ce qu'on appelle, k 
juste titre, des instruments de precision. 

(( Ge que je viens de dire de la petite balance est^galement vrai^ et avec plus 
de raison encore pour la grande. Avec 10 kilogrammes danschaque bassin, 
cette demi^re accuse avec facility un demi-milligramme de difference entre 
les deux charges, c'est-a-dire une unit^ sur vingt millions. Gette ^preuve a 
ei6 r^p^t^e un grand nombre de fois, autant pour mon Edification personnelle 
que pour convaincre les incr^dules. 

« Ce qui me plait le mieux dans ces balances, c'est le systfettle sUr lequel leur 
construction est bas6e,€ijt qui consistenon plus k faire oscillerle fl^au comme 
dans nos balances ordinaires, mais h le faire chavirer itttm^diatement d6s 
que la charge n'est pas en ^quilibre* De cette mani^re, les pesdes se font 
tres-rapidement et avec toute la precision qu'on pent donner aux balances 
les mieux soign^es. En ce qui me conceme, j'ai toujours regrettE que nos 
balanciers se soient refuses It adopter ce systfeme. lis motivent leurs refus enf 
disant qu'avec une balance oscillante on pent remplacer les petits poids pai^ 
des arcs d'oscillation qui permettent d'estimer de bien plus petites fractions 
de milligramme* Je ne doUte nuUement qu'on ne puisse arriver'k la m^me 
precision dans les deux syst^mes : et on r^alisera, d^s lors, iln immense be- 
nefice de temps avec le syst^me du chavirement. Au i*este, je connais par 
experience le degr^ de certitude qu'on peut fonder sur les estimations faites 
par les arcs ; malgrE les soins les plus minutieux, les triis-petits arcs* dont 
il est ici question, sont variables, et tout en vous laissant ci^oire k des dixifemes 
de milligramme, il vous font cotnmettre a votre insu des erreurs de plus 
de 2 milligrammes^ 

f Je vous dirai que j'ai 4\j& tr^s-satisfait de la forme qu'on donne en AmE- 
rique aux petits poids. Figurer des polygenes avec des fils degrosseur con- 
Venable, et ayant un nombre de c6t^ %al au chiffre que ces poids expri- 
ment, est une id6e tr^s-heureuse^ qui protege centre les fausses lectures ; 
pas n'est besoin de loupe pour distinguer un pentagone, qpi signifie 5, d'un 
angle V, dont les deux c6t6s indiquent 2, et enfin du fil droit, unique, servant 
d'unite. G'est Un mode qui sera certainement appr6ci6 en France, et que, 
de mon c6t6, je chercherai k rendre 16gal, en le substituant k la forme 
adoptee, et qui est sujette k des erreurs, connues seulement des perfionnes 
qui ien font souvent usage^ 

<( J'ai vu avec plaisir les crochets gamis de peau de buffle, afin d'enlevar les 
poids^ sans les frayer. La pince, pareillement garnie de buffle et destin^^ k 
saisir les poids Troy, m'a servi a sai^r le kilogramme en platine pendant 
son ajustement ; toutes ces petites pr^j^autions constituent a mes yeux le ve- 
ritable cachet de rexp^rimentateur scnipuleux* ... 

« Ottant k la justesse des poids et des mesures, ceque je vois m*en est un 
sur garanU 

« Un autre point a noter est I'alliage adopts aux Etats-Unis* Je prdnerai cet 
alliage le plus haut possible, pour que le laiton employ^ en France k la con- 
fection des poids et des mesures, soit de m^me titre que celui des Etats- 
Unis. Avec le secours de cet alliage, on peut viser a obtenir des mesures et 
des poids exempts de martelage et d'Ecrouissage ; on se borne a couler les 
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of which has even been created an hydroslatical balance, as you will 
perceive in the list of french articles which will be presented to you. » 



Mr. Silbermann then proceeds thus to describe the collection which has 
been forwarded to Washington. 

« The weights and measures, with their accompanying apparatus, that 
the Government of the French Republic puts at your disposal, to be presen- 
ted in its name to the Government of the United States, as a token of reci- 
procal sympathy, are the following, viz : 

((ist A complete collection of the whole apparatus, weights, and measures, 
composing in France the bureau of verification of weights and measures, 
io wit : 



Wemmurem of lemsHi. 

1 Brass metre, graduated throughout its whole length. Used as A 
standard ; 

i Wooden metre, ironed at both ends ; 

1 Double decimetre ; 

1 Decametre (surveyor's chain^ with 10 stakes; 

i Chain-metre for measuring Ine circumference of fagots , and bun- 
dles of firewood. 



HeMWunNi off mmpm^Hj. 

8RASS STAPTDARDS, WITH DISKS OF GROUND GLASS. 



- ^ * , * Litres. 

1 Double decalitre 20 

1 Decalitre. ••k.^.,,... lo 

1 Demi-decalitre 5 

1 Double litre 2 

1 Litre i 

1 Demi-litre ! . 0.5 



Litres. 

1 Double decilitre 0.2 

1 Decilitre 0.1 

1 Demi-Decilitre 0.05 

1 Double-centilitre 0.02 

1 Centilitre 01 



SP£CIHENS. 
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pieces le plus uniformement possible, afin de n'avoir, dbs le principe, qiVunei 
(tifr<^rence minimum dans les dilatations ou densit^s des mati^res. 

u Gette n^cessit^ estdepuis longtemps sentie, mais elle n'a pas encore ^td 
sanctionnde par la loi, comme I'a ^t^ Talliage d*^tainet de plomb qui forme 
les mesuriBs de capacity pour les liquides, et pour la verification duquel on a 
mSme sp^ialelnent construit une balance hydrostatique, comme vous le 
verrez dans la nonsienclature des objets qui vous seront soumis. » 

Piiis, M. Silbermann donne, ainsi qu*il suit, r^num^ration de ces objets qui 
aujourd'hui font Tornement du Patent-Office, h Washington : 

<( Les poids et mesures , ainsi que les instruments de pesage , die mesurage. 
et de poingonnage que le Gouvernement de la R(§publique Frangaise met h 
votre disposition pour 6tre remis en son nom au Gouvernement de la R6pu- 
blique de TUnion americaine, comme gage de sympathie r^iproque, sont les 
suivants : 

« 1° Une collection complete de tous les appareils, poids et mesures, qui 
composent en France les bureaux de v^rificateur des poid3 et mesures , et 
doat les details sont : 



llfefturMi de loasiieur. 

1 m^tre en laiton, divis^ dans toute sa longueur, servant d'^talon^ 

1 m^re en bois, ferr^ aux deux bouts. 

1 double decimetre. 

i d6cam^tre (chalne d*arpenteur) avec dix fiches. 

1 m&tre chaine pour mesurer le pourtour des fagots etfalourdes. 



HEesures <le capacity. 

£talons en laiton, avec disques de glace d£polie. 



Litres. 

1 Double d^alitre 20 

i Decalitre 10 

1 Demi-dfealitre 5 

1 Double litre 2 

1 Litre 1 

1 Demi-litre. 0.5 



Litres. 

1 Double decilitre 0.2 

1 D^ilitre 0.1 

1 Demi-decilitre........ 0.0& 

1 Double centilitiie . 0.02 

1 Centilitre O.Ol 



;>rK£[ltKNS. 
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SPECIMENS , IN LEGAL FORM , OF PEWTER MEASURES OF CAPACITY , IN USE 

FOR LIQUIDS. 



i$t Series {cylindrieal). 

{jiires. 
1 Double litre ... 2 

1 Litre 1 

1 Demi-litre 0.5 

1 Double decilitre. . 2 

1 Decilitre, 0.1 

1 Demi-decilitre, . 0,05 
1 Double centilitre . 02 
1 Gentilitrp. ,... . 0.01 



2yuf Series ( with handle). 

Litres. 

1 Double litre.., . 2 

1 Litre 1 

1 Demi-litre 0.5 

1 Double decilitre. . 2 

1 Decilitre, 0.1 

1 Demi-decilitre . . 0.05 

1 Double centilitre . 02 

1 Centilitre 0.01 



» • • « 



34l Series {with handle and^ 
CQver) 

Litres. 

1 Double litre.... 2 

1 Litre . . . , 1 

1 Demi-litre..,,.. 0.5 
1 Double decilitre .0.2 

1 Decilitre 0.1 

1 Demi-decilitre , . 0.05 
1 Double centilitre .02 
1 Centilitre 0.01 



SPECIMENS IN TIN-PLAJE OF MEASURES OF CAPACITY, y- FOR MILK, AND OIL 



1 Double litre. 
1 Litre. 
1 Demi-litre. 



1 Double litre. 

1 litre. 

1 Demi-litre. 



1 Double litre. 

1 Litre. 

1 Demi-litre. 



ist Series, 
For milk, 9Qd iqilitary rations 

1 Double decilitre. 

1 Decilitre. 

1 Demi-decilitre, 

2nd Series. 

For lamp-oil. — Marked B. 

1 Double d^ilitre, 

1 Decilitre. 

1 Demi-Decilitre. 

3d Series. 

Fpr table-oil. — Marked M. 

1 Double decilitre. 

1 Decilitre. 

1 DemiTdecilitre. 



1 Double centilitre. 
1 Centilitre. 



1 Double centilitre, 
1 Centilitre. 



1 Double centilitre. 
1 Centilitre. 



SPECIMENS , IN WOOD ^ OF MEASURES OF CABACITY. — FOR GRAINS. 



Litre|. 

1 Hectolitre 100 

1 Demi-hectolitre 50 

1 Double decalitre. ...... 20 

1 Decalitre. 10 

1 Demi-decalitre 5 

1 Double litre 2 



Litre. 

1 Utre , 1 

1 Demi-litre. , 0.5 

1 Doij^le decilitre 0.2 

1 Decilitre. ..,,,.....,. 0.1 

i Demi-decilitre .05 



SPECIMENS, IN WOOD, Of MEASURES OF CAPACITY. — FOR COAL (wiTH FEET), 



1 Hectolitre. 



Litres. 
, 100 



1 Demi-litre 



Litres. 
. 50 
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^CHANTILLONS DE FORME LEGALE DES MESURES DE CAPACITI& EN tTJAV BN 

USAGE POUR LES LIQUIDES. 



!'• SHie (eylindriqws). 

Litres. 

1 Double litre . • .. 2 

1 Litre 1 

1 Demi-litre 0.5 

1 Double decilitre. 0.2 

1 Decilitre 0.1 

1 Demi-decilitre.. 0.05 

1 Double centilitre 0.02 

1 Centilitre 0.01 



2« S4rie ( avec ani9)» 

Litres. 
1 Double litre. ... 2 

lUtre 1 

1 Demi-litre 0.5 

1 Double d^iUtre. 0.2 

1 Decilitre, 0.1 

1 Demi-decilitre. .0.05 
1 Double centilitre 0.02 
1 Centilitre 0.01 



3« S4ri$ {avee an$9 $t cou* 
V9rel9). 

Litret. 
1 Double litre ... . 2 

1 Litre. 1 

1 Demi-litre 0.5 

1 Double decilitre. 0.2 

ID&ilitre 0.1 

1 Demi-decilitre. .0.05 
1 Double centilitre 0.02 
1 Centilitre 0.01 



^CHANTILLONS DES MESURES DE CAPACITY EN FER-BLANC POUR LB LAIT 

ET L*HUILE. 



1 Double litre. 

1 Litre. 

1 Demi-litre. 



1 Double litre. 
1 Litre. 
1 Demi-litre. 



1 Double litre. 
1 Litre. 
1 Demi-litre. 



l'« Serie. 
Pour le lait et les rations militaires. 

1 Double decilitre. 

1 Decilitre. 

1 Demi-dedlitre, 

2« Serie. 
Pour I'haile ft brOler, marquees B. 

1 Double decilitre. 

1 Decilitre. 

1 Demi-decilitre. 

3« Serie, 

Pour rhuUe ft manger, marquees M. 

1 Double decilitre. 

1 Decilitre. 

1 Demi-decilitre. 



1 Double centilitre. 
1 Centilitre. 



1 Double centilitre. 
1 Centilitre. 



1 Double centilitre. 
1 Centilitre. 



iCHANTILLONS DES MESURES DE CAPACltfi EN BOIS POUR LES MATI&RES S&CHES, 

POUR LES GI^B^ALES, ETC. 



Litres. 

1 HectoUtre 100 

1 Demi-hectolitre 50 

1 Double decalitre 20 

1 Decalitre 10 

1 Demi-decalitre 5 

1 Double litre 2 



Litre. 

1 Litre 1 

1 Demi-litre 0.5 

1 Double decilitre 0.2 

1 Decilitre 0.1 

1 Demi-dedlitre O.OS 



fCHANTILLONS DRS MESURES DE CAPACITY EN BOIS POUR LE CHARBON 

(MESURES AVEC PIEDS). 



Litres 



1 Hectolitre 



itres. \ 
100 I 



Litres. 

1 Demi-hectolitre 50 
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UTeislits. 



BRASS STANDARDS (wiTH KNOBS). 



Gramms. 

1 Weight of 20 kilog. . 20,000 

1 _ of 10 — .. 10,000 

1 — of 5 — .. 5,000 

1 Double kilogramm. . . 2,000 

2 Of one kilogramm. . . 1,000 
1 Demi-kilogramm. ... 500 

1 Double hectogramm. . 200 

2 Of one hectogramm . . 100 
1 Demi-hecto^amm... 50 

1 Double decagramm. . 20 

2 Of one decagramm. . . 10 
1 Demindecagramm. , . . 5 



>. • . 



>. . • 



Gramms. 

2 Double gramms 2 

1 Gramme 1 

1 Of fivedecigramms. 

1 Of two decigramms 

2 Of one decigramm. . 
1 Of five centigramms 

1 Of two centigramms 

2 Of one centigramm. 

1 Of five milligranmis. 

2 Of two milligramms. . v.uuz 
1 Milligramm 0.00.1 



>• . 



0.5 

0.2 

0.1 

0.05 

0.02 

0.01 

0.00^, 

0.002 



€UP-)WEIGHTS (d godeU), 
Cufhweighis forming together 1 kitogramm — and divided into weights of 



500 Gramms. 


100 Gramms. 


10 Gramms,. 


2 Gramms. 


200 — 


50 — 


10 — 


2 — 


100 — 


20 — 


5 — 


1 — 



CAST-IRON WEIGHTS (OF TRAPEZOIDAL FORM). 



1 Of 50 kilogramms. 



1 Of 20 kilogramms. 



CAST-IRON WEIGHTS (OF PYRAMIDAL FORM ). 



10 Kilogramms. 
5 — 
2 — 

1 — 



500 Gramms. 
200 — 
100 — 
50 — 



<(The apparatus of verification consists of : 

1 Balance carrying 50 kilogramms : the beam turnjs with 0. 02 gramm, 

1 1 kilogramm : ' — 0.01 — 

i Test-balance carrying 20 granims : 0.001 — 

1 Hydrostatic balance carrying: 2 kilogramms : the beam turning with 
Q.l gramm, 

<(The test-balance for the verification of the small weights contains two 
series of weights of 20 gramms, 10 gr., 10 gr., 2 gr., 2 gr., 1 gr. ; also a 
series of the subdivisions of the gramm : and also two supernumerary plates. 
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Poids, 



ETALONS EN LAITON , A BOUTONS. 



1 Poids de 20 kilogr. . . 
1 — delO — ... 
1 — de 5 — ... 

1 Double kilogramme. 

2 Un kilogramme 

1 Demi-kilogramme. . . 

1 Double hectx)gramme 

2 Un hectogramme. . . 
1 Demi-hectogramme. 

1 Double decagramme. 

2 Un decagramme. . . . 
1 Demi-decagramme.. 



Grammes. 

20,000 

10,000 

5,000 

2,000 

1,000 

500 

200 

100 

50 

20 

10 

5 



Grammes, 

2 Doubles grammes 2 

1 Gramme. , '. 1 

1 Cinq decigrammes 0.5 

1 Deux decigrammes... 0.2 

2 Un decigramme 0.1 

1 Cinq centigrammes. . . 0.05 

1 Deux centigrammes ... 0.02 

2 Un centigramme 0.01 

1 Cinq milligrammes .005 

2 Deux milligrammes. . . . 002 
1 Milligramme 0.001 





POIDS A 


GODETS. 




Composani ensemble 1 kilogramme, et se deiaillant en : 


500 Grammes. 
200 — 

ioo — 


100 Gran^mes. 
50 
20 — 


10 Gramiries. 
10 
5 


2 Grammes 
2 — 
1 — 



POIDS EN FONTE DE FORME TRAPiilZOiDALE. 



1 de 50 Kilogrammes. 



1 de 20 Kilogrammes. 



POIDS EN F0NT5 DE FORME PYRAMIDALE. 



10 Kilogrammes. 
5 — 
2 — 
1 — 



500 Grammes. 
200 — 
100 — 
50 — 



% Les appareils (}e verification sont : 

1 Balance de la porte^ de 50 kilogranames trebuchant a. . . 0.02 gr. 

1 de 1 kilogramme — &... 0.01 — 

1 Balance d'essai de la portee de 20 grammes trebuchant h. .001 — 

1 — hydrostatique de la portee de 2 kilog. trebuchant a . 01 — 



« La balance d'essai pour la verification des petits poids contient deux se- 
ries de poids de 20 gr., 10 gr., 10 gr., 5 gr., 2 gr. et 1 gr. , plus une serie 
4u gramme subdivise , et enfin deux plateaux de rechange. 
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The hydrostical balance is accompanied with a copper bucket , to operate 
weighings in water. This balance serves in the verifying process to deter- 
mine the standard of the alloy employed in the fabrication of the pewter 
measures of capacity. 

((A hopper, fixed upon an oaken board, is used for the verification of the 
wooden measures of capacity. 

((A strike is added to remove the surplus of the seeds, gauged in advance, 
which are employed in this process. 

« For this purpose we use rape-seeds, or any other seeds of small round 
and regular form. 

((Upon the oaken board is fastened a screw-press, intendedto affix a stamp 
to the measures. For this purpose it is accompanied by a beak-ircHi , and 
two cushions, as also by two keys to tighten the screw*nuts. 

((The verifiers who, in their rounds of inspection, could not carry along 
with them the cumbersome apparatus described above, are merely provided 
with a small case , containing the following articles , which you vfiM find 
in the verifiers' box, 

1 Wooden metre , divided into two parts ; 

1 Double decimetre made of box- wood ; 

1 Copper gauge , with projectmg divisions for the verification of 
the dimensions of wooden measures of capacity ; from the double hec- 
tolitre down to the demi-decilitre ; 

1 Balance (double system) , used as a roman balance, at Vio t 
for weights of from 2 to 20 kilogramms ; and as an equal-arm ba- 
lance , for the kilogramm and its subdivisions ; 

1 Iron press , for stamping ; 

1 Sledge-hammer; 

7 Samples of stamps ; 

1 Gup-kilogramm ( d godets ) ; similar to that mentioned above ; 

1 kilogramm , with knobs. 

((To the above articles has been joined the official publication of the or- 
dinances and instructions concerning the fabrication and verification of 
weights and measures , accompanied by an atlas which represents them in 
their legal form. 

(( Znd To the above collection, of which the object is not great precision, 
but a precision sutficient for ordinary use , has been added a set of units , 
the perfect exactness of which is guarantied by the name of their maker 
Gambey. These units are : 

1 Brass graduated metre ; 

1 — litre ; 

1 — kilogramm (gilded). 

(( 9d Finally, to crown this donation, the minister of commerce has cau- 
sed to be added to it a standard-metre, in the construction of which 1 am 
at present occupied , and which will be most carefully compared with the 
platinum prototype-metre which is deposited among the Archives of the 
State. 
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La balance hydrostatique est accompagn^ d'un seau en cuivre pour faire 
les pes^es dans Feau. 

€ Cette balance sert, dans la verification, h determiner le litre de Talliage 
employe pour la confection des mesures de capacity en etain. 

aUnetremie, se fixantk un etabli en cbene, qui lui sert de support, est des- 
tin6e a verifier les mesures de capacite en bois ; une racloire sert k enlever 
le trop plein de la graine jaugee h Tavance, qui estaffectee k ces mesurages. 

« La graine employee dans ce cas est celle de navette, ou toute autre, dont 
la forme est ronde , petite et reguli^re, 

« Sur cet etabli, se fixe une presse k vis destinee a poingonner les mesures ; 
a cette fin , elle est accompagnee d'une bolte contenant une bigome et deux 
coussinets , ainsi que de deux clefs pour serrer les ecrous. 

«Les verificateurs qui, dans leurs tournees d'inspection, ne pourraient 
trainer a leur suite le lourd attirail qui precede , sont simplement munis du 
petit necessaire contenant les objets suivants , que vous trouverez dans la 
boite dite de verificateur : 

1 M^tre en bois en deux parties ; 

1 Double decimetre en buis ; 

1 Jauge en cuivre, avec divisions saillantes, pour la verification de 
la dimension des mesures de capacite en bois, depuis le double hecto- 
litre jusqu'au demi-decilitre ; 

1 Balance h double syst^me servant de romaine a Vioi pour les 
poids de 20 k 2 kilogrammes, et de balance a bras egaux pour le kilo- 
gramme et ses divisions ; 

1 Presse en fer pour le poin^onnage ; 

1 Marteau masse ; 

7 ModHes de poingons ; 

1 kilogramme k godets , pareil a celui d€\k indique ; 

1 kilogramme k bouton. 

« A tons ces objets, on a joint le Recueil officiel des ordonnances et instruc- 
tions sur la fabrication et la verification des poids et mesures , accompagne 
de I'Atlas qui les represente dans leur forme legale. 



« «• A cette collection, dont le but n'est pas la grande precision, maisbien 
celle pratiquee dans les usages civils , il a ete ajoute un groupe d'unites dont 
la parfaite exactitude est garantie par le nom de son executeur , Gambey . 

Ces unites sont : 

1 M^tre en laiton divise ; 

1 Litre 

1 Kilogramme en laiton divise dore. 

« »• Enfin, pour couronner cette offrande, M. le ministre du commerce a 
fait ajouter un mfetre type , que je fais construire en ce moment , et qui sera 
compare, avec le plus grand soin, avec le metre prototype enplatine, depos6 
aux Archives de TEtat. 
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((This metre will be d boui and d trait. By means of a second rule to which 
it will be fastened , at one end , it will form a bor da-thermometer. By this 
addition, the absdute length of the metre, and its temperature, at any mo- 
ment, will be perceived.. These two rules will necessarily be made of two 
different metals. The metre will be of steel, and the other which supports it, 
will be of bronze. The difference of dilatation between these two metals is 
great enough to give appreciable divisions on the two corresponding scales, 
drawn near the free ends of the two rules. I will give you the details of the 
construction of this standard metre, when I shall send you the results of my 
experiments upon the dilatation of the two metals and of the comparison, 
of this metre with its prototype. I am also about to verify the brass weights, 
and the measures of capacity. So soon as all shall be accomplished , the 
whole shall be forw^trded to you in good order. » 



The system of weights and measures, of which we possess, according to- 
the above enumeration , complete specimens of all the component instru- 
ments and utensils, is called the metrical decimal syhtem : metrical, be- 
cause it is founded upon and derived from the metre ^ unit of measures of 
length ; decmra/ , because , in all the multiples and divisions of the metre, 
and of the other units of the system , it is proceeded by decimals or tens : 
thus, tens, hundreds, thousands, tens of thousands; and tenths, hundredths, 
thousandths; etc. 

But the metre itself, the unit of measures of length , or of lineal measures, 
the measure analagous to our yard (which it a little exceeds in length), the 
base of the whole system, what is it ? and how was it obtained? 

Here is the history of the metre. 

The metrical system was one of the earliest productions of the first revo- 
Jution. Prior to 1789, France was divided into numerous large provinces, 
which formerly had been so many independent dukedoms and principali- 
ties. All these had long been united to form the one great French monarchy. 
But the uaion had been effected gradually, at different epochs, and upon dif- 
ferent conditions. Each province^ long after its independent political exis- 
tence had ceased, merged, by virtue of conquest, or marriage alliance^ 
or treaty , in the overshadowing monarchy , retained its peculiar 
laws, customs and privileges. Thus, Brittany, Picardy, Normandy, 
Champagne, Guienne, Burgundy, Provence, Languedoc, Anjou , and 
numerous other territorial divisions, arrived at the revolution of 1789, 
each with its peculiar system of weights and measures. The resuli 
was such a perpetual and intolerable confusion of ideas , and collision 
of interests, that one of the earliest cares of the Constitiient Assembly 
was to provide for this crying evil a prompt remedy. Radical reformation of 
the weights and measures of France was resolved on. In 1790, in the midst 
of its eventful political transformations, the Assembly, upon the motion of 
Talleyrand, one of its members, charged the Academy of Sciences to devise 
a system, which, founded upon unalterables principles, upon the laws of 
Nature, should establish order and uniformity, in place of the chaos which 
prevailed in France, and be at the same time of a character to admit of 
extension over all the nations of the earth. The Academy addressed itself 
seriously and intelligently to its work. It resolved that the unit ol lineal mea- 
sures should be the basis of the new system ; that this unit should be called 
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«-Ce metre sera a bout et a irait ; il constituera un therniometre de Borda, 
xiu moyen d*une seconde r^glesur laquelle il sera fix^ par Tune de ses ex- 
tremites. Par cette addition , on aura a chaque instant , soit la lorigueiir ab- 
solue du m^tre , soit sa temperature. 

« l.es deux regies seront n^cessairement de deux metaux differents : le mfetre 
sera en acier, et Tautre, qui le supporte, sera en bronze : la difference dans 
la dilatation de ces deux metaux est asse^ grande pour dohner des divisions 
appreciables sur les deux ^chelles correspondantes, tracdes vers les extr^- 
mit^s libres de ces deux regies. 

< Je vous marqiierai les details de construction de ce mfetre-type, lorsque 
je vous adresserai le r^sultat de mes experiences sur la dilatation des deux 
metaux , ainsi que ceux de sa comparaison. 

« Je me dispose aussi h v^rifi^r les poids en laiton et les mesures de fcapa- 
cM. Aussit6t que ces t^avaux seront terminus, le tout vous sera remis en 
tonordre.i) 

Le syst^me de poids et mesures dont nous poss^dons, d'api^es r^num^ra- 
tion ci-dessus, une collection complete de tous les instruments et appareils, 
se nomme le systeriie melrique deciutaL — Melrique^ parce qu'il est bas^ sur 
le metrey Tunit^ de longueur, duquel ddrivent toutes les unites du systeme ; 
decimal , parce que tous les multiples et divisions du metre et des autres 
unites se font par dccimales, de dix en dix : par exemple : dix, cent, mille, 
dix mille, etc. ; dixieme, centi^me, milli^me, dix milli^me, etc^ 

Mais qu'est-ce que le m%ire lui-mtoe, Funit^ de longueur ou de me- 
sures lin^aires, la mesure analogue a notre yard (qii'il excede un peu en 
iongueur), la base du systeme, et comment ra-t-on obtenii? Voici I'his- 
toire du meire : 

Le systeme m^trique fut Tun des premiers fruits de la premiere 
revolution fran^aise. Avant 1789, la France se divisait en de nombreuses 
provinces, qui furent autrefois des duchfe et des principautds ind^pen- 
dants* Toutes ces provinces ^taient depuis longtemps r^unies pour cpn- 
stituer la grande monarchie frangaise% Mais cette reunion s'^tait effectu^e, 
succeSSivement, h di verses 6poques et k des conditions diffi^rentes ; et chaque 
province, dont I'existence politique ind^pendante s'^tait depuis longtemps 
eteinle, absorb^e, par la monarchie grandissante , en vertu de conqu^te, 
de trait^s, ou de manages des souverains, gardait ses pfopres lois , cou- 
tumes et privileges. Ainsi, la Bretagne, la Picardie, la Normandie, la Cham- 
pagne, laGuiehne, laBourgogne, la Provence, le Languedoc, TAnjou, etc., 
arrivaient a la revolution de 1789, chacune avec sonfsyst^me special de 
poids et mesures. II r^sultait de cet etat de choses une confusion intolerable 
dans les affaires, et une telle collision d'interets, que Tun des premiers 
soins de TAssembiee constituante fut de trouver un prompt remMe k ce 
mal criant. La reforme radicale des poids et mesures de France fut resolue. 
En 1790, au milieu des grands evenements politiques qui marquerent cette 
epoque, TAssembiee, sur la motion de Talleyrand, I'un de ses membres, 
ordonnakTAcademie des Sciences de ch^rcher un systeme, lequel,fonde sur 
des principes invariables, sur les lois de la nature meme, etablirait Tordre et 
I'uniformite, a la place du chaos qui regnait en France, et serait, en m^me 
temps susceptible, par son extension au dehors, de devenir un jour le lien qui 
unirait toutes les nations de la terre. L' Academie se mit serieusement et sa- 
vamment k Toeuvre. Elle resolut que I'unite des mesures de longueur serait 
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nieire (from the greek fXEtpov, measure) ; and further that the length of the 
taKtre dfeoidd be the ten millwmhpart of a quadrant of the earths' meridian ; 
f bat fs to say the tmmitticmth part of the distance from the equator to the pole ; 
or onelink of a chain of (ft ntWions equal Hnks, that would extend entirely 
around our globe, passing over the pries. They adopted, 30 april 179S, a 
provisional metre, the length of which was deduced from the medstirement 
of the meridian, made some forty years previoudy, in Peru, by the distin- 
guished french geometer taille or Lacaille. For greater cchrtainty^ however, 
a new trigonometricsll measurement of the meridian , via of that passing 
through France, from Barcelona to Dunkirk, and capable of prolongation, 
North, from the isle de Wight, through England'and Scotland, was oMered 
and effected* The northern portion was confided to /loi/, Mechain and 
Delambre, while MM. Biot and Francois Araffo, the illiistriouS astronomer 
whom France and science have just lost, prolonged th^ meridian toward the 
South, through Spain, to Formentera, one of the Balearic islands^ in the Me- 
diterranean sea, on the eastern coast of Spain. These french geometers 
were aided by the Spanish commissioners Chaix and Rodriguez. It was his 
able cooperation in this work, during the years 1806 and 1807, that won for 
Arago admission, at the early age of twenty three, into the Academy of 
Sciences of Paris, as successor of the illustrious Lalande. Every subsequent 
year of Arago'slife heaped proof upon proof that this signal honour was not 
misplaced. From this measurement was deduced the definitive and actual 
melre. n That meridian was selected) , says Mr Silbermann, « not because it 
was in France, but because it was, in Europe, the longest arc of a meridian 
the two extremities of which would rest upon the level of the sea, and within 
convenient distance of France. » Mr Silbermann affords me the following 
interesting historical passage relative to the scientific labours which resul- 
ted in the production of the metre. 



IK That gigantic Wofk, accbtnplished in the whirl of the revolutionary 
storm^ was not to be achieved as the selfish work of France alone* Such 
was not the will of the french people. The government of that day 
invited foreign natiwis to cooperate in the definitive work, by the for- 
mation of a congress composed of the most eminent learned men of each 
country. 

The commission of weights and measures was composed of 

Missrs Anae, of the Batavian Republic^ 
de Balbe, of Sardinia. 
Bertholleti of France* 
Borda, — 

Brisson. — 

Coulomb -*^ 

Darcet, — 

Delambre^ — 

Bugge, of Denmark. 
Ciscar, of Spain. 
Fabrony, of Toscany* 
Franchini, of the Roman Republic. 
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ia base du nouveau syst^me, — que cette unit^ se nommerait metre (du grec 
(Aerpov, mesure)^ — et, de plus, que la longueur du m^tre serait la cUx mil' 
lionieme partie du quart du meridien terrestre : c'est-a-dire la dix millio- 
nifeme partie de la distance comprise entre le pole boreal et TEquateur ; ou 
un anneau d'une chaine, se composant de ^0 millions d'anneaux ^gaux, qui 
s'^tendrait autour de notre globe, en passant sur les pdles. L'on adopta, ie 
30 aviil 1799, tin mhtre provUoire, d^duit de la mesure de Tare meridien 
que, quarante ans auparavant, au P^rou, le g^om^tre fran^is, Caille ou 
LacaiUe avait d^termin^. Gependant, pour plus desuret^^ des g^om^tresdis- 
tinguds furent charges de mesurersp^cialementun aotre meridien, — c'est-a- 
dire celui passant par la France, de Barcelone^ Donkerque, et qu'on pourrait 
prolonger aa Nord de Tile de Wight, k travers I'Angleterre et TEcosse. Ce 
travail, pour la partie septentrionale du m^dien, fut confi^ h Roy, M^chain 
et Delambre ; tandis que Biot et Francois Arago, Tillustre astronome, que la 
France et la science viennent de pmlre, prolong^rent ce meridien au Sud, 
a travers TEspagne, jusqu'k Formentera, Tune des Bal^ares, lies de la M^- 
diterrande, non loin des c6tes Orientales de TEspagne. MM. Ghaix et Rodri- 
guez, commissaires espagnols, preterent aux g^om^tres frangais le concours 
de leurs lumi^res et de levr z^le. Ce fut sa cooperation dclairee et pers^v^- 
rante dans ces travaux scientifiques, pendant les ann^es 1806 et 1807, 
qui ouvrit h Arago, h Vkge de 23 ans, les portes de TAcad^mie des 
Sciences de Paris, comme successeur de Tillustre Lalande ; et a partir de 
cette ^poque, h chaque pas dans sa carri^re scientifique, Arago ne cessa 
de donner des preuves, de plus en plus convaincantes, que cet honneur si- 
gnaie n'^tait pas mal plac^. Ce fut de ce meridien, dont la longueur etait 
ainsi d^termin^e, que Ton a d^duit le metre d^finitif actuel. « Ce mdridien 
n'a pas^te choisi, dit M. Silbermann, parce qu'il traversait la France , mais 
bien parce qu'en Europe c'^tait le plus long meridien qu*on put choisir a 
proximity de la France, et qui put appuyer ses deux extr^mit^s sur le niveau 
des mers. » M< Silbermann me foumit un passage historique intdressant 
relatif a ces travaux scientifiques qui nous donn^rent le metre. 

« Ex&ut6 au plus fort de la tourmente r^volutionnaire, ce travail gigan- 
tesque ne devait pas 6tre Tceuvre ^goiste de la France, et telle n'6tait pas la 
volenti du peuple frangais. Le Gouvemement d'alors invita les puissances 
^trang^res k coop^rer au travail d^fmitif, en instituant un congr^suniversel, 
compost des savants les plus illustres de chaque pays. 

Cette commission des poids et mesures fut compos^e de 

MM. Anae, envoys par la R^publique batave, 
de Balbe, envoys par la Sardaigne, 
Berthollet, membre de I'lnstitut de France et d'Egypte. 
Borda, — — 

Brisson, — — 

Coulomb, membre de Tlnstitut de France. 
Darcet, — — 

Delambre, — — 

Bugge, envoys par le Danemark« 
Giscar, envoys par TEspagne. 
Fabroni, envoys par la Toscane. 
Franchini, envoys par la RepubliqUe fomaine* 
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Haiiy] of France. 

Lagrange, — 

Laplace — 

Lefebvre-Cineau, — 

Legendre, — 

Mascheroni> of the Cisalpine Republic^ 

Mechain^ of France. 

Monge, — 

Multedo, of the Ligurian Republic. 

Pedrages, — 

i^rony, of France. 

Tralles, of the Swiss Republic. 

Van-Swinden, of the Batavian Republic. 

Vandermonde, of France. 

Vassal! , of Piedmont. 

Lenoir, of France. 

Fortin, — 

« Lavoisier, Tillet, and General Meuhifei* took also an activie part in the 
>York ; but linhappily their cooperation was of short duration. 



((That illustrious commission took into consideration the works already 
accorrtplished, tested them, discussed theni, and deduced from them the new 
system , thanks to the untiring zeal of several of its members, such as 
Tralles and Lefebvre-Gineau, who undertook the performance of the experi- 
ments of precision. It was Lenoir, a french artist, who made the meire, and 
the apparatus relating to it. Fortin, a french artist also, made the kilo- 
gramm and its apparatus. 

XI Tralles, as reporter of the Commission, presented the platinum proto- 
types, first to the Institute of Francie, and afterwards to the Legislative Body. 
It i^ thus, that beneath the aegis of this most illustrious commission, and by 
the unwavering will of the Legislative Body, the new system of weights and 
measures was substituted in place of the old : endowing the world with 
units, which m^y be accepted by all civilized nations.)) 



The original provisional metres deduced from the old measurement by 
LacaiUe, in Peru, was, to the great honour of that geometer, almost 
inappreciably different in length from that definitively adopted, after the 
great special trigonometrical measurement of the meridian above described. 
For all practical and commercial purposes* for all purposes not purely scien- 
tific and theoretical, it is the same. The length of the definitive or legal metre 
is about 3 feet 3 1/3 inches our measure ; or 39.370091 inches of the bri- 
ihh imperial yard, exactly. 

And now, before proceeding to explain the metrical system, let me establish 
here, as its faithful historian, a fact touching this last trigonometrical measu- 
rement of the Meridian, — that of 1806 and 1807,— from which the definitive 
metre now recognized, was deduced. All scientific men admit that there was 
error in that measurement, — that it was not exact, — and therefore, that 
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Hauy, membre de Tlnstitut de France. 
Lagrange, — — » \' 

Laplace, — — 

Lefebvre-Gineau, — — 

Legendre, — — 

Mascheroni, envoye par la R^publique Cisalpine. 
M^chain, membre de I'lnstitut de France. 
Monge, membre de Tlnstitut de France et d'Egypte* 
Mult^do, envoys par la R^publique ligurienne. 
Pedray^s, envoys par TEspagne. 
Prony, membre de I'lnstitut de France. 
Trall4s, envoyd par la R^publique Helv^tique. 
Van-Swinden, envoys de la R^publique Batave. 
Vandermonde, membre de I'lnstitut de France. 

Vassali, envoys par le Pigment. VA v « 

Lenoir, ^Pllte frangaisJjui a execute le m^tre et les appareils y relatifs. •^ ^^"^ 
Fortin, artiste frangais qui a ex^cutd le kilogramme et les appareils y 
relatifs. 

« Ont encore pris part directe k cette oeuvre, quoique malheureusement ^ 

leurconcours n'ait eu que peu de dur^e, Lavoisier, puis Tillet et leg^n^ral 
Meunier. ^ 

« Cette illustre Commission regut communication des travaux d^jk faits, les 
verifia, les commenta, et en deduisit le syst^me nouveau, grkce aux soins 
infatigables de quelques-uns de ses membres, tels que Trallfes et Lef^vre- 
Gineau, qui se chargferent des travaux de precision. 



« Trall^s, en sa quality de rapporteur de la commission, apr^s les avoir pr^- 
sent^s a I'lnstitut de France, pr^senta les prototypes en platine au Corps 
l^gislatif. 

«C'est ainsi que, sousl'^gide de la Commission la plus illustre et sous la 
volont^ du Corps l^gislatif, le nouveau syst^me des poids et mesures rem- 
plaga les vieux errements et dota le monde d'unites acceptables pour toutes 
les nations civilis^es. » 

Au grand honneur de ce savant, le premier m^tre provisoire, ddduit de la 
mesure de Tare du meridien d^termin^ par Lacaille, au Perou, diff^ra d'une 
quantity presqu'inappreciable du metre d^fmitivemcnt adopte, d'apres le 
meridien, mesure sp^cialement a cet effet, dont nous avons parle ci-dessus. 
Pour tous les besoins pratiques et commerciaux, pour tons les besoins quine 
sent pas purement scientifiques etthdoriques, les deux metres nefontqu'un. 
La longueur du m^tre d^finitif, l^gal, est d'environ 3 feet 3 1/3 inches des 
mesures americaines, ou 39,370091 inches du yard imperial de la Grande- 
Bretagne, exactement. 

Et maintenant, avant d'expliquer le syst^mem^trique, je dois, enhistorien 
fidfele, constater un fait relatif aux operations trigonom6triques faites en 1806 
et 1807, qui nous ont donn^ lemtoe d^finitif. Tous les savants reconnaissent 
aujourd'hui qu'il y avait erreur dans ces operations, — que la mesure trou- 
v^e pour le meridien n'etait pas scrupuleusement exacte, — et, en cons6- 
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while the metre deduced from it is more near to absolate truth than the 
former provisional metre, deduced from Lacaille*s measurement, yetitisitself 

imperfect, being a little two short. The provisional metre was 443 —— • lines 

1000 

296 
in length. The actual or legal metre is 443 — — linesin length. According 

32 26 

to Delambre, this is —r of a line, or perhaps only -— of aline,too little. 

Pwiwonnhought this error slightly greater. All these differences are inappre- 
ciable, except for rigorously theoretical purposes. Mechain himself acknow- 
ledged afterwards, whathe concealed from Uie commission, that the latitude 
which he found for Barcelona, in the measurement of 1806-7, was not very 
certain. 
1 ^/ /^i^ . According to Besse/ (Astr. Nachr. 1842), the distance from the equator 

^7/ y^^ to the pole contains 10,000,855 metres ( 62lLmiles + flMUkyards). Ac- 
cording to Puissant, that distance contains 10,'001,290 metres. According 
jf to Chazallon that distance contains 10,001,790 metres (in our measure 

/Ar& tW 621ijpjniles + aWdryards). Thus, the distance of 10,000,000 metres, esta- 
^ Wished in 1806-7, as the distance from the equator to the pole, is too small 

by 935 yards, according to Bessel ; by 1410 yards according to Puissant ; and 
by 195Jfyards according to Chazallon. The great trigonometrical surveys in 
India (1832-42) afford slightly varying results ; but, I again repeat that 
pratically these differences amount to nothing when applied to the metre 
as the unit of long measure , for commercial purposes. 

We have thus obtained the metre , unit of long or lineal measure , the 
base upon which the metrical system is built. 

Now for its multiples and divisions. 

The nomenclature which has been invented for the new system is in- 
genious, convenient and learned. It is the latter quality, probably, which, 
causing groundless apprehensions of the difficulty of the task, induces most 
persons to refuse the little time that is really necessary for the clear com- 
prehension of the system. 

The nomenclature is, in fact, simple, easily understood , easily remem- 
bered by all , and by those who have the silghtest pretention to classical 
learning, it is understood, and remembered, from its first Minouncement , 
without the slightest effort. The nomenclature has , besides , the cardinal 
merit of being suggestive of the thing signified. The name inttantly suggests 
the amount, and the nature of the measure. One has but to fix in his me- 
mory, twelve short words, with their meaning, and the difficulty is maste- 
red, It is the simple , natural, and systematic combination of these twelve 
words , that makes up the whole nomenclature of the system. These words 
are no more french than they are english ; and it is no less and no more 
difficult for a Frenchman to learn them , than it is for any foreigner. They 
are appropriate, therefore , for universal adoption. 

These twelve words are, in the first place , four of the ascending series , 
expressing the multiples , or augmentations of the metre and other units. 
These are all derived from the Greek. They are : 

Deca signifying ten. 

Hecto — hundred. 

Kilo — thousand. 

Myria — ten thousand. 



♦.»/A 



— 35 - 

quence, que le metre qui en est d^duit, tout eii dpprochant de la v^rite abso<' 
lue plus pres que le premier mfetre provisoirBi ne Tatteint pas tout h fait. II est 

«n peu trop court. La longueur du m^tre pro\4soire ^tait de 443 -— - lignes. 

296 
Celle du metie definUif, ieaai, est de 443 -— -— lignes. Cette longueur, selon 

1000 
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De/am/^rc, serait trop courte de -— - d'uneligneoupeut-^trede •— — d'une 

ligne seulement ; et, selon Ptussant, d'un peu plus. Toutes ces differences, 
sont nuUes, excepte pour les besoins rigoureusenient th^oriques. Mechain 
lui-m6me a reconnu, depuis, ce qu'il cacha a la commission, savoir, que la 
latitude qu'il avaittrouv^e pour Barcelone, en 1806-7 ne fut pas tres-sure. 

Selon Bessel, {^str* Nachr, 1842) la distance comprise entre T^qua- 
teur et le pole COntiendrait 10,000,855 metres (621^mf/es-f mXyards) 
Selon Puissant, cette (^stance serait de 10,001^290 metres; et selon Chazal- ^j ^i- y£^ 
Ion de 10,001,790 metres {621^niUe8 -\- SflSH v/arcis, mesures am^ri- ^f^f^ y^ 
caines et anglaises). Ainsi, la distance de 10,000.000 metres, Stabile en ^ 

1806-7, comme celle de I'^quateur au p61e serait trop faible de 935.i/ard.5,, 
selon Bessel ; de 1410 yards, selon Puissant ^ et de i95^yards, selon Gha- 
zallon. Lesgrandes tnangulations faites dans les Indes (1832-42) donnent 
des r^sultats peu diff^rents de ceux-ci : je le r^p^te, pour tous les besoins 
du commerce, et de la vie ordinaire, ces differences sont absolument nuUes, 
dans leur application au metre. 

Nous avons ainsi obtenu le metre, unit^ de la longueur ou des mesures li- 
n^aires, base sur laquelle est appuye tout le syst^me. 

Passons maintenant h scs multiples et sous-multiples. La nomenclature 
que Ton a imaginee pour le nouveau syst^me est ing^nieuse* commode et 
savante. C'est cette derni^re quality peut-6tre, qui, en donnant lieuadesiddes 
bien fausses des difficult^s du syst^me, est cause que beaucoup de per- 
sonnes luirefusent le peu de temps qui est r^ellement n^cessaire pourle com- 
prendre. Lefait est que cette nomenclature est simple, facile a comprendre, 
et facile a retenir. Pour ceux qui connaissenttant soitpeu le latin et le grec, 
la nomenclature du syst^me est comprise du premier abord, sans les 
moindres dforrs. De plus, les denominations possMent le m^rite pr^- 
cieux de sugg^rer a I'instant, la nature et les quantites des mesures, II ne 
s'agit que d'apprendre douze mots, et de se familiariser avec les id^es qu'ils 
repr^sentent, et toute difficult^ est vaincue. C*est dans la combinaison 
simple, naturelle et syst^matique de ces douze mots, que consiste toute la 
nomenclature du syst^me. Ces mots ne sont pas plus fran^ais qu'anglais. lis 
ne sont ni plus ni moins difficiles aapprendre pour un frangais que pour 
lout autre Stranger, lis pourraient done ^tre universellement adopt^s. 

Ces douze mots, sont: d'abord quatre de la s^rie ascendante, pour expri- 
mer les multiples ou les augmentations du m^tre et des autres unites, lis 
d^rivenl tous du grec, ce sont : 

D^ca, qui veut dire dix. 

I Hecto, — cent. 

Kilo, — mille. 

Myria, — dix mille. 
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Next, we have three words of the descending series, expressing thedivt- 
nions, or diminutions of the metre, and other units. These are all derived 
from the Latin. They are : 

Deci signifying tenth. 

Centi — hundredth. 

Milli — thousandth. 

Now, prefix these seven words to the word metre, which we already know 
the meaning of, and we have the complete nomenclature of long measure 
under the french metrical system. Thus : 

The myriametre 
The kilometre 



V" \ v« A '^^® hectometre 



>J^:;¥^^ 



is 


10,000 metres. 


is 


1,000 — 


is 


100 — 


is 


10 — • 


is 


1 metre. 


is 4'- 


1/10 of a metre. 


is 


1/100 


is 


1/1000 — 



S^ ^^^ gTBc decamelfe 

The metre 
The decimetre 
The centimetre 
The millimetre 

The instruments of long measure, established by law, and used, under 
the metrical system, are as follows : a double decametre, a decametre, a 
demi-decametre , a double metre , a metre (used in commerce as our yard- 
stick), a demi-metre , a double decimetre , and a decimetre. 

The kilometre is generally used as the itinerary measure under this sys- 
tem , as we use the mile. 

A rail way is so many kilometres in length : Versailles is 20 kilometres 
south-west of Paris. The kilometre is equal to 1093 Va of our yards. Our 
mile is equal to 1609 metres ; or 1 .609 kilometre. 



Mcasiires of surface, or land meaaures. 

The unit is called are , from the latin area , an open space, superficial ex- 
tent , area. The are , unit of land measures , signifies the superficial extent 
contained within a square of which each side is 10 metres in length. It is 
therefore 10 metres square, and contains 100 square metres. We have then, 
by the combination of words above described : 



The hectare = 10,000 square metres. 

The are = 100 

The centiare = 1 square metre. 

Under the metrical system , the hectare is used to express quantities of land, 
as the acre with us. The hectare is equivalent to not quite 2 */« acres, our 
measure, or to 2.471U3 acres exactly. The land measurer's chain is a 
decametre (32 feet 9.700910 inches) , of which each link is two decimetres 
in length. # 
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« 

Puis, (roil mots de la s^rie desoendante, pour exprimer. les sous-multiples 
ou divisions du m^tre et des autres unites. lis d^rivent tous du tatin : ce 
sont : . 

D^ci, qui veut dire dixi^me. 
Genti, — centi^me. 

Milli, — milli^me. 

Maintenant, en mettant ces sept mots devant le mot metre, dont nous 
Savons d^Ja la signification, nous aurons la nomenclature complete des me- 
sures de longueur. 

Le myriam^tre vaut 10,000 metres. 
Le kilometre — 1,000 m^res. 
L'hectom^tre — 100 metres. 
Led^camfetre — 10 metres. 

Lemfetre — 1 m^tre. 

Led&imfetre — 1/10 d'unm^tre. 

Le centimetre — 1/100 d'un m^tre. 

Le millimetre — 1/1000 d*un mfetre. 

Les mesures de longueur 6tablies par la loi, et en usage dans c&systfeme, 
sont: le double-d^cam^tre, dfcam^tre, demi-d^cam^tre, double-metre» 
metre (analogue au yard am^ricain), demi-m^tre, double-d^cim^tre et de- 
cimetre. 

Le/ct/ome£resertde missure itin^raire, et correspond au mile am^ricain. 
Un chemin defer a tant de kilometres. Versailles est a 20 kilometres S. 0. de 
Paris. Le kilometre vaut 1093 112 des yards am^ricains. Le mt/e vaut 
1609 metres ou 1.609 kilometre. 



neaiircs de auperlleie, ou mesuroa ai^rairea. 

L'unite se nomme are^ de latin, area, superficie. L'are, Tunit^ des me- 
sures agraires, veut dire une portion de surface comprise dans un carr6 
dont chaque c6t6 a 10 metres de longueur. 

C'est done un decametre carr^, et il contient 100 metres carr^s. La com- 
binaison des mots, dont nous avons parie plus haut, donne pour denomina- 
tion des mesures agraires. 

Hectare qui vaut 10,000 metres carr^s. 
Are — 100 metres carr^s. 

Centiare — 1 metre carr^. 

L'hectare, qui sert dans ce systeme comme Vacre chez nous pour mesu- 
rer des quantit^s de terre, n*equivaut pas tout k fait k 2 1/2 acres, II vaut 
exactement. 2.171143 acres. La chaine d'arpenteur est un decametre 
(32 feet -f- 9.700910 inches) dont chaque anneau a 2 decimetres de long. 
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AleRSures of volume , or solid meosureo. 

The unit is called slere , from the greek <rrep6o; , solid. 

The stere, unit of solid measure , is the cube of a metre, and signifies the 
amount of matter contained in a mass one metre long, one metre broad, 
and one metre high; or in a solid body of six equal sides, like a die, of 
which each side is one metre square. We have then, by the combination of 
words above described, the followingdenominations indicative of solid mea- 
sure , viz. : 



The Decastere which is 10 cubic metres. 
Stere — 1 cubic metre. 

Decistere — Vio of a cubic metre. 

The stere of the metrical system is equal to 35.31658 english cubic feet. 
The instruments in common use, established by law, for measures of vo- 
lume, or solid measure are, the demi-decastere , the double stere and the 
stere. These instruments are used chiefly for measuring firewood. The demi- 
decastere.is not quite equivalent to 1 % o^ our cord. 

]flea0ures of capacity, 

LIQUID, AND DRY MEASURE. 

The unit is called litre, from Xixpa ( greek) a measure of liquids. The litre, 
unit of measures of capacity , is a vessel containing the cube of the tenth part 
of the metre; or the cube of a decimetre. It is a square vessel , which is, by 
interiour measurement, 1 decimetre in depth , and of which each side mea- 
sures 1 decimetre ; or, in other words, a square vessel of which, by inte- 
riour measurement , each side , and the bottom, are square decimetres. Its 
multiples and divisions, are formed and named in the manner above des- 
cribed , viz : 



The kilolitre 


is 


1,000 litres. 


hectolitre 


is 


100 — 


decalitre 


is 


10 


litre 


is 


1 litre. 


decilitre 


is 


Vio of a litre. 


centilitre 


is 


Vioo of a litre. 



The litre, which is used , under this system , as the quart with us, is ra- 
ther less than the quart, being ,220097 parts of the British imperial gallon ; 
or, 1.760773 pint (a little more than 1 V^ pints). The hectolitre, used in 
estimating large quantities of liquids , -and grains , is equivalent to 22 . 009663 
imperial gallons. The legal measures in use for liquid and dry measure are 
the hectolitre , demi-hectolitre , double decalitre ^ decalitre , demi-decalitre, 
double litre , litre, demi-litre , double decilitre, decilitre, demi-decilitre , 
double centilitre and centilitre. These measures have various forms, sug- 
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niesiirea dea •olldes, ou do Tolume. 

L'uait^ se nomme sterCy du grec crTspto; (solide), 

Le stere, unit^ des mesures solides, est 1 metre cube, et exprime 
la quantity de mati^re qui se trouve dans une masse qui est de 1 m^tre en 
longueur, de 1 m^tre en hauteur et de 1 m^tre en largeur ; ou dans un 
corps solide, a six faces ^gales, comme un d^ ^ jouer, dont chaque face est 
un m^tre carr^. Nous avons done, en combinant, comme ci-dessus, le nom 
de Tunit^ avec les mots exprimant les multiples et sous-multiples, pour de- 
nominations des mesures de solidity, les suivantes : 

D^castfere qui vaut 10 metres cubes. 
Stfere — 1 mfetre cube. 

Wcistire — 1/10 d'un m^tre cube. 

Le stere du syst^me m^trique ^quivaut a 35.31658 feet cubiques anglais. 
Les mesures usit^es dans le commerce, sont : le demi-decasthe, le double- 
sth'e et le stere. Elles servent presqu'exclusivement pour la vente des bois 
de chauffage. Le demi-d^cast^re ne vaut pas tout k fait 1 2/5 cord am^ricain. 



mesures de enpaeit^ 

pour les liquides et les matieres seches. 

L'unite se nomme litre , du grec Xtrpa, une mesure pour les liquides. 
Le litre y unit^ de mesures de capacity, est un vase dont la contenance 
^gale le cube de la dixieme partie du metre : c'est le cube d'un d^cimfetre ; 
ou, en d'autres termes, le litre est un vasecarr^, dont, le fonds et les parois 
int^rieures sont des d^cim^tres carr^s. Ses multiples et sous-multiples sont 
form^ et nomm^s de la mani^re ddcrite ci-dessus pour les autres unites. 

Ce sont : 



Le kilolitre, qui vaut 1,000 litres. 

L'hectolitre, — 100 — 

Le decalitre, — 10 — 

Le litre, — 1 — 

Le decilitre, — l/10d*un litre. 

Le centilitre, — 1/000 d*unlitre. 

Le litre, usit^ dans ce systeme comme le quart chez nous, contient un 
peu moins que le quart. Sa contenance est de 0.220097, gallon imperial de 
la Grande-Bretagne, ou 1.760773 du pint (un peu plus del ^/k pints), 
L'hectolitre employ^ pour exprimer de grandes quantity de liquides et de 
grains, ^quivautk 22.009663 gallons imperiaux, Les mesures l^gales en 
usage sont Thectolitre, le demi-hectolitre, double decalitre, decalitre, demi- 
d^calitre, double litre, litre, demi-litre, double decilitre, decilitre, demi-d^- 
cilitre, double centilitre et un centilitre. Ces mesures ont des formes di verses. 
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gested by experience, as best adapted to the purpose for which they are in- 
tended ; but their capacity is certain and graduated upon that of the square 
litre , constructed as above described. Specimens of all the forms used both 
in measures of capacity , and weights , are included in the donation of France 
to the United States, alluded to above. 



l¥eivhts. 

The unit is called gramme , from the greek YpotfjLfxa a small weight. 

The gramme , unit of weights, is as intimately connected , by certain rule» 
with the base-metre , as any other unit of the system. The gramme is the 
weight of the lOOOc^/i part of a cubic decimetre of distilled water, taken at 
its greatest density , which occurs at the temperature of 4 degrees above 
;8cro of the centigrade thermometer (39° 2 Fahrenheit) and weighed in a 
vacuum. Take an accurately constructed Hire ( which contains , as we have 
seen , 1 decimetre cube ) ; fill the litre with distilled water, reduced to the 
temperature above mentioned {+ 4*» centigrade), and weigh it in a vacuum. 
The weight of that water is 1 kilogramme : or 1000 grammes. Of course 
the 1000d«/i part of that weight , that is to say , the weight of 1 centimetre 
cube of the distilled water , is the gramme, unit of weights in the metrical 
decimal system. But , as the metal of which the vessel containing the water 
is made , is subject to dilatation, it is necessary , in order to give scientific 
exactness to the operation, to reduce the temperature of the vessel itself, 
by calculation , to the temperature of melting ice , or zero of the centigrade 
thermometer (32^ Fahrenheit). According to the rule of nomenclature above 
described, we ave, as the denominations of the weights of the system, the 
following^; 

Myriagramme = 10,000 grammes. 

Kilogramme =1,000 — 

Hectogramme = 100 — 

Decagramme = 10 — 

Gramme = 1 gramme. 

Decigramme = Vio of a gramme. 

Centigramme = Vioo 

Milligramme = y^QQQ 



1,(00 kilogrammes (1,000,000 grammes) , which is the weight of 1 cu- 
bic metre of distilled water , represent the french tun (tonneau), used in 
estimating the burden of ships. This tun is equivalent to 19.70 cwt. avoir- 
dupois. 100 kilogrammes represent the metrical quintal, used to express 
large quantities. The metrical quintal is equivalent to 1.97 cwt., or 
220.5500 lbs. avoirdupois, or 268.0300 lbs. troy. 

The weights used in commerce are as follows : weights of 50, of 20 , 
of 10, of 5 kilogrammes , the double kilogramme, of 1 kilogramme, the 
demi-kilogramme , the double hectogramme, the hectogramme , the demi- 
hectogramme , the double decagramme , the decagramme , the demi-deca- 
gramme, the double gramme , the gramme, of 5 and 2 decigrammes, the 
decigramme , of 5 and 2 centigrammes, the centigramme, of 5 milligram- 
mes, of 2 milligrammes and of 1 milligramme. 

The kiloQvamm is used in commerce as our pound weight avoirdupois. 
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ddtermineespar I'usage, comme le mieux appropri^es a leurs diverses desti- 
nations : mais leur contenance est fixe et suit toujours celle du litre carre, 
execute de la maniere decrite ci-dessus. Des echantillons des poids et me- 
sures, de toutes les formes usit^es, se trouvent dans la collection dont nous 
avons parl^ plus haut, offerte par la France aux Etats-Unis. 



Pold«. 

L' unite se nomme gramme, du grec YpajAfxa, — un petit poids. Les rapports 
du gramme, Tunit^ des poids, avec le metre-base, sont alissi intimes et aussi 
certains que ceux des autres unites du syst^me m^trique decimal. 

Le gramme est le poids de la 1000« partie d'un decimetre cube d'eau dis- 
tilMe, prise k sa plus grande densite, qui arrive k la temperature de k degr^s 
au-dessus de zero du thermomfetre centigrade (39®2 Fahrenheit), et pes^e 
dans le vide. Prenez un litre, execute avec une scrupuleuse exactitude (dont 
la contenance est, comme nous l*avons vu, de 1 ddcim^tre cube), remplissez 
ce litre d'eau distill^e, ramen^e h la temperature susdite (-|- 4*» centigrade), 
et pesez-la dans le vide. Le poids de cette eau sera de i kilogramme, ou 
1000 gr amines. 

Par consequent, la 1000 partie de ce poids, c'est-a-dire le poids de 1 cen- 
timeire cube de Veau distiliee, c'est le gramme, I'unite des poids, dans le 
systeme metrique decimal. Mais, comme le metal dont est forme le vase qui 
contient Teau, est sujet k la dilatation, on est force, pour donner a Topera- 
tion une exactitude scientifique, de ramener, par le calcul, la temperature de 
ce vase k celle dela glace fondante, ouau zero centigrade (32° Fahrenheit). 
Selon la r^gle de nomenclature decrite ci-dessus, nous avons comme deno- 
minations des poids du systeme — les suivantes : 

Myriagramme, qui vaut 10,000 grammes. 

Kilogramme, — 1,000 — 

Hectogramme, — 100 — 

Decagramme, — 10 — 

Gramme — 1 gramme 

Decigramme, — 1/10 d'un gramme. 

Centigramme, — 1/100 d'un gramme. 

Milligramme. -- 1/1000 d'un gramme. 

1,000 kilogrammes (1,000,000 grammes), poids de 1 metre cubed'eau 
distiliee, representent le tonneau franijais, employe pour estimer le port des 
batiments. Ce tonneau equivaut a 19.70 cwt., avoirdupois. 100 kilo- 
grammes font le quintal metrique, usite pour exprimer de grandesquantites. 
Le quintal metrique equivaut k 1.97 cwi, ou 220.5500 ibs, , avoirdupois, 
ou 268.0300 //>s. trog, Les poids dont on se sert dans le commerce sont 
comme suit : poids de 50, 20, 10, 5, kilogrammes, le double kilogramme, 

1 kilogramme , demi-kilogramme, double hectogramme, hectogranmie , 
demi-hectogramme, double decagramme, decagramme, demi-decagramme, 
double gramme, gramme, de 5 et 2 decigrammes, decigramme, de 5 et 

2 centigrammes, centigramme, de 5 et 2 milligrammes et de 1 milligramme. 

Le kilogramme, dans le commerce, est analogue a noire pound, avoirdu 



- 42 ~ 

It is equivalent to 2.2055 lbs, of that weight. The gramm and its divisions 
are used by apothecaries, and to weigh gold and jewels, and in philoso- 
phical experiments. The gramm is equivalent to 15.434 troy grains ; and 
the milligramm 01543 grains. 

I have said that the whole nomenclature of the system was composed of 
twelve words. Seven of these, the numerals of multiplication and division, 
have been explained in their place. The other five have just been made the 
subject of explanation. They are the five units , viz : 



Metre the unit of length. 

Are surface. 

Stere ~- — solidity 

(Atre capacity. 

Gramm weight. 

The combination of these five, with those seven, makes up , as must 
have been observed, all the names of the system. The termnation of the 
denomination always expresses the kind, and the numerals prefixed , the 
amount of the measure. 

Standards or prototypes of the metre and the kilogramm , in platinum , 
as the metal least subject to alteration , have been most carefully construc- 
ted, after the above rules, and are deposited among the Archives of the 
State. The standard metre, at the temperature of zero (the freezing point of 
water), indicates the true length of the metre. The standard kilogramm , 
weighed in a vacuum , gives the true weight of the kilogramm. 



It now only remains to explain the currency of France, and show the 
manner in which it is connected with the metrical decimal system of weights 
and measures. The franc is the monetary unit. Its value is 18 cents 7 mills 
of our money. It is, by the rule of decimals , divided into decimes (dimes or 
tenth parts) and centimes (cents or hundredth parts.) Accounts are kept in 
francs and centimes , as with us in dollars and cents. The franc is a silver 
coin, made of an alloy of which 9 parts in 10 are pure silver , and 1 copper. 
The franc piece weighs 5 gramms of this alloy. All silver coins, multiples* 
and aivisions of the franc , weigh in proportion. Gold coins are made of an 
alloy, of which the proportions are tthe same as that of silver, viz : 9 parts 
pure gold , and 1 part copper. The alloy of copper coins is thus formed : 



95 parts copper. 

4 — tin. 

1 — zinc. 

100 
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pots; il ^quivaut ^2.2055 lbs. de ce dernier poids. Le gramme et ses 
sous-multiples sont employes par les pharmaciens, et pour peser Tor et les 
pierres pr^cieuses, et dans les experiences scientifiques. Le gramme vaut 
15 . 434 troy grains, et le milligramme vaut . 01543 troy grains. 

J'ai dit que toute la nomenclature du systfeme se composait de douze mots. 
Sept de ces mots, les expressions numerales des multiples et des sous-mul- 
tiples, ont et6 expliques k leur place. Des cinq autres, nou3 venons d*en 
faire Texplication, ce sont les cinq unites, 

Savoir : 

Mfetre, Tunite de longueur. 
Are, — de superficie. 
St^re, — de solidity. 
Litre, — de capacity. 
Gramme , — de poids. 

L'on voit que tous les noms des mesures du systfeme ne se font que par 
des combinaisons de ces cinq mots avec les sept autres. Le genre auquel la 
mesure appartient se trouve toujours indiqu^ par \eLtermtnaison du nom, et 
la quantite de la mesure par les expressions numeriques ajoutees pour com- 
pleter les denominations. 

Deiix etalons officiels, d'uneparfaite exactitude, \e metre etle kilogramme, 
en platine, le m^tal le moins sujet a s'alt^rer, ont 6i6 executes avec le plus 
grand soin, et restent deposes aux Archives de I'Etat. Ce m^tre prototype, 
ramene a la temperature de la glace fondante {zero), donne la longueur 
exacte du metre. Ce kilogramme prototype, pese dans le vide, donne le 
poids exact du kilogramme. 
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II ne nous reste, maintenant, qu'a expliquer les monnaies frangaises et h 
montrer les rapports qui existent entre elles, et le syst^me metrique decimal 
des poids et mesures. Le franc est I'unite monetaire. II vaut 18 cents 7 mills 
en monnaies americaines. D'apr^s la r^gle de la division decimale, il est di- 
vise en decimes {dimes, oudixi^mes parties), et en centimes {cents, on cen- 
tiemes parties). Dans la comptabilite, on se sert de francs et centimes, 
comme chez nous, de dollars et cents. Le franc est une pifece en argent, 
fabriquee d'un alliage dont 9 parties sur 10 sont d'argent pur, et 1 partie, de 
cuivre. La piece dun franc pese 5 grammes de cet alliage. Toutes les mon- 
naies d'argent, multiples et divisions du franc, p^sent proportionnellement. 
Les monnaies d'or se fabriquent avec un alliage dont les proportions sont les 
m^mes que celles des monnaies d'argent, — savoir : 9 parties d'or pur et 
1 partie de cuivre. La composition de I'alliage dont se fabriquent les mon- 
naies de bronze est comme ci-dessous. 



95 parties de cuivre, 
4 parties d'etain. 
1 partie de zinc. 



100 
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Of this alloy , the 1 centime-piece weighs 1 gramme , and all the copper 
coins, multiples of the centime, weigh in proportion. The coins of France,|as 
established by law , are as follows : 



GOLD. 



Denomination, 


Weight, 


Diameter, 


20 francs. 
10 

5 - (1). 


6.45161 gramms. 
3.22580 
1.61290 — 

SILVER. 


21 millimetres. 
17 — 
1ft — 


5 francs. 

2 

1 

50 centimes. 

20 — 


25 gramms. 
10 

5 — 

21/2— 

1 — 

COPPER. 


37 millimetres. 
27 — 
23 -- 
18 — 

15 — 


10 centimes. 
5 

2 — 
1 


10 gramms. 
5 — 
2 
1 — 


30 millimetres. 
25 — 
20 — 
15 — 



We meet occasionally with gold , silver , and copper coins of other than 
the above denominations. But none such are now struck. They belong to 
old coinages , and are being gradually withdrawn from circulation. The 
copper currency, as above described, is regulated by recent statute (6 may 
1852), and the new coins which the statute prescribes are just entering 
into circulation. The plate annexed presents fac-similes of one face of all the 
legal french coins , now in circulation. 

01 the three species of standard coins : 

3,100 francs in gold ) 
200 — in silver > weigh 1 kilogramm. 
10 — in copper ) 

They may, thus, be employed with facility and confidence, in domestic 
and private affairs , from V^ a gramm up to any desirable amount , in lieu 
of the regular brass and iron weights. It is by decimal division and by the 
weight , and diameter of the coins , that the connection is established bet- 
ween the currency of France and the metrical system of weights and mea* 
sures. It wasintended to make this connection more intimate and complete, 



(1) The above tablets corrected according to the imperial decree of Jaiaary, 12,1854, 
regulating the gold coinage. The gold 5 franc-piece wilt be soon issued. 
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De cet alliage, la pi^ce de 1 centime p6se 1 gramme ; et toutes les pieces 
de bronze, multiples da centime, p^sent proportionnellement. Les monnaies 
l^gales frangaises sont les suivantes : 





OR. 




Nom$ et Valeurs, 


Poids, 


Diametre, 


20 francs. 
10 
5 — 


6. 45161 grammes. 
3.22580 
1.61290 — 

ARGENT. 


21 millimetres. 
17 — 
14 - 


5 francs. 
2 — 
1 

50 centimes. 

20 


25 grammes. 
10 
5 

2 1/2 — 
1 — 

BRONZE. 


37 millimetres 
27 — 
23 — 
18 — 
15 


10 centimes. 
5 — 
2 — 
1 — 


10 grammes. 
5 — 
2 — 
1 - • 


30 millimetres 

25 

20 — 

15 



Quelques pieces en or, en argent et en cuivre, autres que celles com- 
prises dans les series ci-dessus, se rencontrent encore dans la circulation, 
mais rarement. Depuislongtemps, la fabrication en a cess^. Ges pieces, d'an- 
cienne fabrication, disparaissent de la circulation. Les monnaies de bronze, 
d^crites ci-dessus, sont ^tablies par une r^cente loi (6 mai 1852), et les nou- 
velles pieces, autoris^es par cette loi, commencent a circuler. L'atlas annexe 
a cette lettre pr^sente des facsimile d'une face de toutes les monnaies le- 
gales actuelles de la France, qui ont ^t^ fabriqu^es jusqu'ici. 

Des trois especes de monnaies l^gales frangaises, 

3,100 francs en or ) 
200 francs en argent > pesent 1 kilogramme. 
10 francs en bronze) 

L'on peut s'en servir avec confiance, en cas de betoio, au lieu des poids 
l^gaux en laiton, depuis un demi-gramme jusqu*au chiffre voulu. G*est par 
la division d^cimale et par le poids et le diametre des pieces que s*^tablis- 
lent les rapports qui existent entre les monnaies frangaises et le systeme* 
m^trique des poids et mesures. Pour reserrer cette union, le vqbu de la loi ^tait 
que, selon le diametre des pieces, on put, en les mettant bout^bout, en ligne 



(i) La table ci-dessus est conrigee d'apris le d^cret imperial du 12 Janvier 1854 con- 
cernait let pitees de monnaie fabriquees en or. Les pieces de 5 francs en or doivent 6tre 
prochainement fabriquees. 
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by so regulating the diameter of the coins , that by placing a certain number 
of them^ in juxtaposition, touching each other, in a straight line, the metre^ 
and its various divisions might be reproduced : thus affording a conve- 
nient mode of establishing, in case of i need , the various divisions of lineal 
measure. Though this may be actually done, by combination of the figures 
of the above table , with sufficient exactitude for ordinary purposes , the ri- 
gorous and theoretic exactitude of the operation has been destroyed , by the 
practice adopted of placing letters in relief upon the edge of many of the 
coins. This practice is perhaps regrettable, and should be promptly abando- 
ned, as impairing the beautiful harmony , and close connection of its parts 
with one another , that is so remarkable in the system. It would even be 
well, for the purpose of popularising the knowledge of this connection of the 
coins with the metrical system , and of making them convenient and useful 
as weights and measures , to stamp , upon the silver and copper coins , the 
weight and diameter of the pieces. 

I have now given, my dear Sir , what seems to me a lucid description of 
the metrical decimal system of France. The most ordinary man cannot fail 
to understand it , in its minutest details , if he will bestow upon it even a 
small degree of attention. He can hardly fail to perceive how vastly supe- 
rior it is over all others that have been invented , in its simplicity , its cer- 
tainty , its convenience , and in that admirable cosmopolitan character re- 
commending it to universal adoption. Metrical, it is an homogeneous whole, 
connected throughout all its parts , with a certain scientific base, the metre. 
Decimal, it introduces practically into all calculations of weights, measures, 
and money, the facility, certainty and convenience, which already characte- 
rize our calculations of dollars and cents. Let me again express the hope 
that the beautiful collection of its^models , now in the Patent Office at Was- 
hington, will attract the attention of the intelligent merchants and legislators 
of my country ; and that steps will soon be taken to incorporate into our 
legislation, this system of weights, measures and coins. I know that this 
would be a work of labour, and difficulty, andtemporary annoyance.] know, 
as was remarked by President Fillmore in a letter addressed to yourself 
about a year since , that « nations change their customs and habits with 
difficulty.)) I'll grant, if you choose, that the whole present generation will 
live, and pass away, annoyed, and 'perplexed by the daily comparisons , 
and constant collisions of the new system with the old. But the evil will, in 
a few years, pas»away with the generation itself : and the good will remain, 
a perpetual blessing to posterity. Our children, the rising generation, will be 
taught the new system in our schools ; they will become gradually accusto- 
med to it, in daily domestic practice ; and when, in a few years, they 
shall be ready to enter upon the active duties of life, they will find them- 
selves familiar with the system, in its minutest details : and, then, the 
work is done ; the transformation complete ; the metrical decimal system 
will have entered completely into the habits of the country. Sir, the prevai- 
ling systems of the United States have had their day : and they were useful 
in their day. But they are now antiquated . and they should be laid by, with 
antiquated things. We should put them where we have put our great grand- 
mothers' hoops » and our grandfathers' knee-breeches ; we should put them 
where we have put pole-boats, corduroy roads, and rumbling stage- 
coaches ; where we have put aerial telegraphs, and flint fire-locks. And we 
should make haste to put them away. The difficulties of the work of refor- 
mation are every year increasing in a frightful progression. Think of the 
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droite, trouver la ion^eur du m6tre et de ses parties. Si unpareil rapprochu- 
ment a pu avoir lieu autrefois, il serait d^truit aujourd'hui par ladifeence 
qui doit resulterdes lettres de la tranche, qui sont en relief sur beaucoup des 
monnaiesactuelles. Get usage est, peut-etre, regrettable et devrait 6tre promp- 
tement abandonn^, commeattaquant Tharmonie et Tunite qui distinguent si 
remarquablement le systeme. II serait m^me a desirer, alin de rendre fa- 
miliers aux populations les rapports qm existent entre les monnaies et les 
poids et mesures, et de mettre a la portee de tout le monde un moyen facile 
et commode de r^tablir, au besoin, les unites m^triques, que le poids et le 
diametre des diverses pieces fussent estamp^s sur une de leurs faces, au 
moins en ce qui concerne les monnaies d'argent{et de bronze. 



Ici, mon cher Monsieur Vattemare, se termine la description que je m'dtais 
propose de faire du systeme m^trique decimal de la France. Elle me semble 
ne pas manquer de clart^. En la lisant avec un pen d'attention, Thomme le 
plus ordinaire pourra comprendre ce systeme, dans tous ses details. II s'a- 
percevera, bien certainement, combien ce systeme est sup^rieur a tout ce qui 
a ^\j6 invent^ jusqu'ici, par sa simplicity, par sa certitude , par la facility 
d'usage qui le distingue, et par cet admirable caract^re cosmopolite qui le rend 
propre a I'adoption universelle. Metrique, — G'est un tout homog^ne, se 
rapportant, dans toutes ses parties, a une base certaine et scientifique. 
Decimal. — II introduit dans tous les calculs des poids, mesures et mon- 
naies, la meme facility et la m^me surete qui nous sont d^jk si utiles dans 
nos calculs de dollars et cents, Permettez-moi d'^mettre encore le voeu que 
la belle collection de ses modules, d^pos^e au Patent office a Washington,, 
puisse attirer Tattention des n^gociants intelligents et des l^gislateiirs de 
mon pays, et que des mesures soient bientot prises pour incorporer dans, 
notre legislation, ce systeme de poids, mesures et monnaies. Je sais bien 
qu*il y aura de la difficult^ et un embarras momentan^. Je sais, comme I'a 
remarqu^ M. le president Fillmore dans une lettre qu'il vous a adress^e, il 
y a environ un an, que « les peuples changent difficilement leurs coutumes 
et leurs habitudes. » Je conviendrai, si vous voulez, que toute la g^n^ra- 
tion presente vivra, et passera, gen^e et embarrass^e par les com- 
paraisons journali^res et les collisions perpetuelles du nouveau systeme 
avec le vieux. Mais le mal disparaitra dans quelques ann^es, avec 
la generation elle-m^me : il n'y aura de permanent que le bien. Nos 
enfants apprendront le nouveau systeme dans les ecoles. II leur de- 
viendra familier, peu k peu, dans I'usage joumalier, domestique, qui 
se pratiquera devant leurs yeux ; et quand, dans quelques ann^s, ils 
seront pr^ts a entrer sur la scene du monde, ils se trouveront au fait 
de tous les details du systeme. Alors la transformation sera accom- 
plie : le systeme metrique decimal sera compl^teoient entr^ dans les ha- 
bitudes du pays. Les syst^mes actuels des poids et mesures aux Etats-Unis 
ont fait leur temps, et ils ont ^t6 utiles dans leur temps. Mais, aujourd'hui^ 
ils ont vieilli, et ils devraient ^tre mis de c6t6, avec les meubles d'autre- 
fois dont on ne se sert plus. Nous devrions les mettre oil nous avons mis les 
paniers {the hoops) de nos aieules, et les culottes courtes de nos grands- 
p^res; nous devrions les mettre ou nous avons mis les bateaux h crocs, les 
routes-corduroj^, et les lourdes diligences de Tanci^ temps; ou nous avons 
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enormous rate of our national progress — of the march of our population — 
of the annual growth and enlargement of our commercial relations , inte- 
Hour, and exteriour! Indeed, when these things are considered, it seems 
that the legislators of to-day, who devolve upon those of to-morrow, the con- 
summation of this great reform are incurring, before posterity, a fearful res- 
ponsability. And are we not in the habit of exaggerating the difficulties of 
this transformation? It is being effected in France easily, steadily, and 
without any of those hiccups , coughs , colics , and broken bones , of which 
timid politico-economical doctors are so apprehensive. I say it is being effec- 
ted in France ; for it is only since January 1840, that the exclusive use of 
the weights and measures of the metrical decimal system has been obliga- 
tory throughout France. Prior to that date, the use of old weights and 
measures was permitted, for certain purposes , concurrently with those of 
the new system. 



By way of avoiding too abrupt changes , in so important matters as the 
weights , measures , and currency of nations , many progressive political 
economists ask, if it w ould not be well to commence by agreeing upon, and 
adopting some common system — not necessarily the new system of France 
— but some other , a better, if a better can be found or invented — for use 
at all custom-houses ? The Zollverein , it is alledged , is trying this among 
the various german states composing that Association , and with highly sa- 
tisfactory results. It is true, the Zollverein has established its pound as 
equivalent to V2 a kilogramm (500 gramms) ; its foot to 30 centimetres : 
and- its pot to 1 V2 litres. And it is said with the vulgar adage « Haifa loaf 
is better than none. » But so necessary, so urgent, so inevitable, sooner or 
later, do I consider the total and universal substitution of some one, the 
best , system , in place of the multifarious systems now prevailing throughout 
the world , that I should fear to be retarding the final desirable consumma- 
tion , by the adoption of half-way measures ; which , operating partial im- 
provement , and making our situation a little easier , would weaken the in- 
ducement to radical , and thorough change. If a capital operation is momen- 
tly becoming more necessary, and more difficult, it is the dictate of pru- 
dence and good sense to perform it at once. Off, with the leg ! 



Permit me now, before closing this letter, to expose a few objections to 
the metrical decimal system as it is : and suggebt two or three amendments, 
worthy of consideration , when the question of general adoption shall be 
seriously taken up by the United States and England. 

Intended for France , and perfectly fitted , perhaps , without change , for 
exclusive french use , the illustrious authors of the system , did not sufficien- 
tly remember in the arrangement of its details, that the day might come 
when all other nations would desire to share in its advantages. They made it 
in some of its details, too strictly french, when they might, without lesse- 
ning its value for France particularly, have given it an attractive cosmopo- 



mis les t^l^graphes aeriens et les fusils k pierre ; et nous devrions avoif 
hate de les mettre de cote. Les difficult^s s'accumulent devant cette oeuvre 
de r^forme» tous les ans, d'une mani^re effrayante, avec une progresaon tou* 
jours croissante. 

Gonsiderez la rapidity ph^nom^nale de notre progres comme nation, la 
marche rapide et constante de notre population, et I'extension ^norme que 
prennent tous les ans nos rapports commerciaux, a I'interieur et a I'ext^- 
rieur ! Vraiment, en songeant a tout cela, on ne pent s'emp^cher de dire 
que les 16gislateurs d'aujourd'hui, qui transmettent a ceux de demain, I'ac- 
complissement de cette grande r^forme, se chargent d'une effrayante res- 
ponsabilit6 envers la post^rit^. 

Et ne sommes-nous pas dans I'habitude d'exag^rer les difficult^s qui 
s'opposent k raccomplissement de cettie reforme? EUe s'effectue en France^ 
ais^ment, avecr^gularit^, etsans secousses. On n'y voit rien de ces hoquets, 
de ces toux, de ces os rompus, dont des m^ticuleux docteurs politico- 
^conomistes ont si grand peur. Je dis qu'elle s'effectue actuellement en 
France, car il faut se rappeler que c*est seulement depuis le 1«^ Janvier 1840 
que Temploi exclusif des poids et mesures du systeme metrique est devenu 
obligatoire dans ce pays. Jusqu'k cette derni^re dpoque, I'usage des anciens 
poids et mesures ^tait permis, concurremment avec ceux du nouveau sy st5me. 

Pour ^viter une transition trop brusque k regard des int^r^ts aussi graves 
que les poids, mesures et monnaies des nations, beaucoup d'economistes 
demandent si on ne ferait pas bien de commencer par s'entendre pour 
adopter un systeme commun — non n^cessairement le systeme metrique 
de France— maisquelque autre — unmeilleur, si on pent en trouver, ouinven- 
ter un meilleur— pour Tusage commun dans toutes les douanes ? Le Zollverein, 
dit-on, en fait Tessai, dans ce moment, pour les divers Etats d'Allemagne 
dont se compose cette association, et ce, avec un succes des plus satisfai- 
sants. C'est vrai, le Zollverein a bas^ ses mesures communes sur le systfeme 
metrique, en faisant sa livre de 500 grammes (un demi-kilogramme), son 
pied de 30 centimetres, et son pot de 1 litre et demi ; et Ton pent m'oppo- 
ser encore le proverbe vulgaire: « Vn demi-pain vaut mteux que rien. » 
Mais je consid^re comme si n^cessaire, si urgente, et t6t ou tard si inevitable 
la substitution totale et universelle d'un systeme quelconque — le meilleur 
— aux syst^mes multiformes qui existent de par le monde, que je craindrais 
de retarder cette desirable consommation definitive, par Tadoption de deini- 
reformes. Ces demi-r^formes, en operant des ameliorations partielles, 
en rendant la situation un pen plus ais^e, pourrait affaiblir les motifs qui 
doivent determiner la reforme radicale et totale. Lorsqu'une operation ca- 
pitale devient, de moment en moment, plus necessaire et plus difficile, la 
prudence et le bon sens ordonnent de la faire promptement. — Enlevez la 
jambe! 

Permettez-moi, ici* avant de terminer cette lettre, d'exposer quelques 
objections centre Torganisation actuelle du systeme metrique decimal, et de 
suggerer deux ou trois amendements dignes, peut-etre, d'attention, quand 
la question de I'adoption generale sera serieusement proposee a la conside- 
ratioa des Etats-Unis et de I'Angleterre. 

Le systeme etait fait pour la France, et se trouve peut-etre assez bien 
adapte, sans changement, a I'usage exclusif frangais. Mais, ses illustres au- 
teurs, dans I'arrangement de ses details, ne se sent pas toujours souvenus 
<jue le jour pourrait arriver ou toutes les autres nations desireraient par- 
ticiper a ses bienfaits. lis Tont fait, dans quelques uns de ses details, trop 

4 
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litan air. But, fortunately as remarked above , its essential universality of 
character, was not impaired. It may be readily adapted to fit the worldv I 
will now proceed with my objections and suggested amendments. 



« 

1st. With a view to render the nomenclature of the system more fit for 
adoption without change, by all nations, and into all languages, I would re- 
commend a modification, not of the etymology, but of the orthography of the 
names of the units.The names of the units, as they now stand, are liable to be 
very differently pronounced even in the same country. In the United States, for 
instance, some persons would make the names of the units, monosyllables, 
others dissyllables : some would make the vowels long, others would make 
them short : some would say liter; others, litter ; oihersjeeter ; and others, 
again/eefre, (one syllable) like the French. The difference of pronunciation of 
the same word in different countries, would be so great as to make it impossible 
for foreigners to recognize the names of the units, except by the eye, in wri- 
ting. I propose therefore, to apply to all of them a rule of modification, which, 
not altering the etymology, will have the advantage of making unquestionable 
monosyllables of them all ; and will establish the orthography in such a man- 
ner, that the words must produce almost identically the same sounds in all 
the languages of Europe ; and variation of pronunciation in the same coun- 
try' will be unknown. Thus let 



Metre become Mett. 

Are — Arr. 

Stere — Sterr. 

Gramme — Gramm. 

Litre — Litt. 

Every Frenchman, at first sight, would pronounce these words almost 
exactly as we would in the United States. He cannot, by the rules of his lan- 
guage, do otherwise. In England and the United States the pronunciation would 
be absolutely uniform. In Germany and all over Europe, those letters would 
produce one and the same sound. But the final consonants must be preserved 
double : otherwise, grave changes of pronunciation will immediately follow 
in France, and perhaps elsewhere. The names of the units thus modified, 
should be invariable, having no plural termination. The figures prefixed to 
them would sufficiently indicate their number, whether singular or plural. 
This new orthography should be preserved, throughout all the combinations 
of the nomenclature of the system. 

2nd. The denominations given to the multiples and divisions of the units, 
and to the weights and measures of the system, are unnecessarily and incon- 
veniently various. Of what real use for instance is the denomination kilolitre? 
Why not say, when that quantity is to be expressed, 1000 litres, or 10 hec- 
tvliires? And why have measures that are legally named, and stamped — as 
we see they are in the enumeration, by Mr. Silbermann, of the sets forwar- 
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exclosivetnent frangais, pendant qu'ils auraient pu, sans le rendre moins 
propre k I'usage special de la France^ lui imprimer un air cosmopolite pre- 
veiiant. Mais heureusement, comme je I'ai dit plus haul,, son essentielle 
um¥Grsaliti§ de caract^re lui est reside intacte« II pourrait facileroent s'ajus" 
ter au monde entier. 

Je passe main tenant k la consideration des amendements dont le syst^me 
me parait susceptible. 

1*» AQn de rendre la nomenclature du syst^me plus propre a 6tre 
adoptee, sans changement, par toutes les nations et danstoutes les langues* 
je propose une modification, non pas de T^tymologie, mais bien de Tortho- 
graphe des noms 'des unites, Les noms des unites, comme ils sont actuelle- 
ment Merits, sont sujets k ^tre prononc^s, m^me dans le m^me pays, de 
mani^res toutes diverses. Aux Etats-Unis, par exemple, quelques-uns en 
feraient des monosyllabes, d'autres des dissyllabes; quelques-uns en fe- 
raient les voyelles longues, d'autres les feraient braves; quelques-uns di- 
raient liter ^ d'autres litter, d'autres leeter, et d'autres encore leetre ( une 
syllabe ) comme en France. La difference de la prononciation du m6me mot< 
en divers pays, serait si grande qu'il deviendrait impossible pour les Stran- 
gers de reconnaitre les noms des unites, except^ par Toeil lorsqu'ils seraient 
ecrits. Jevoudrais,alors,appliquer aux noms de toutes les unites, uner^gle de 
modification, qui, tout en laissant intacte TStymologie des noms, auraient 
I'avantage d'en faire des monosyllabes incontestables ; et, de plus, d'en 
6tablir Forthographe de mani^re que les mots produisissent, presque iden- 
tiquement, les m^mes sons dans toutes les langues d'Europe, et que la di- 
versity de prononciation, dans le m6me pays, n'exist^t pas. Ainsi, que 

M^tre devienne Mett, 
Are — Arr* 

Stere — Sterr. 

Gramme — Gramm, 
Litre — Litt, 

Tout Franqais, au premier abord, prononcerait ces mots nouveaux 
presqu'exactement comme nous autres AmSricains. Les regies de la langue 
franijaise ne lui permettent pas de faire autrement. En Angleterre et aux 
Etats-Unis, la prononciation en serait absolument uniforme. En Allemagne 
et dans toute ('Europe, ces lettres donneraient un et m^me son. Mais les 
consonnes finales doivent rester doubles, autrement de graves variations 
de la prononciation s'ensuivraient immSdiatement en France et peut-etre 
ailleurs. Les noms des unites, ainsi modifies, devraient |tre invariables, sans 
ternainaison plurielle. Les chiffres qui y seraient ajouteb indiqueraient suffi- 
samment le nombre, soit singulier, soit pluriel. Cette orthographe nouvelle 
serait suivie dans toutes les combinaisons de la nomenclature du syst^me. 

2** Les noms donnas aux multiples et aux divisions des unites et aux poids 
et mesures du syst^me sont plus varies, ce me semble, qu'il ne faut pour 
6tre utiles et commodes. A quoi sert, par exemple, la denomination kilolitre^ 
Pourquoi ne dirait-on pas, quand on voudrait exprimer cette quantity, 
1,000 litres, ou 10 hectolitres? Pourquoi a-t-on des mesures, ISgalement 
nommees et estampiliees, double decalitre, decalitre^ demt'decalitre, double 
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(led to Washington — double decalitre, diteatUre, demi'decaiitre, double de- 
cilitre, decilitre, demi deciltlrel Why not say instead 20 litres, 10 litres, 
5 litres, 20 centiHtrci, lO centilitres, 5 centilitres^ The /ranc is simply, con- 
veniently, and quite as decimally, divided into centimes^ as we see above. 
The litre should be divided into centilitres. We hear nothing in monetary 
divisions of decimes and demi-decimes. We should hear no more, in measures 
of capacity, of decilitres, and demideci litres This reform should be applied 
to the multiples and divisions of all the units throughout the series composing 
the system. The actuel denominations are scientific, and strictly systematic, 
it is true : but it is well not to incumber a system, intended for universal and 
popular use, with more technical terms than are strictly necessary, and con- 
venient. To the masses, the terms objected to are not suggestive. They are 
inconvenient, and perplexing for they require complicated operations of the 
mind* Their incorporation practically into the system is doubtless one main 
reason why in certain localities of France it is found so difficult to substitute 
definitively the new system in place of the old. Reform would much facilitate 
business transactions, especially among the lower classes. 15 litres is a 
quantity more promptly apprehended, and more easily expressed by an igno- 
rant man, than 1 decalitre and a half. The first expression too would be un- 
derstood in all languages ; the last, would not be. The subject matter of the 
present objection originated perhaps in a pardonable scientific pedantry. Sa- 
vans are not usually the most practical of men. But the clinging to actual 
denominations, in spite of the exposed inconvenience of them, would be a de- 
ference to the illustrious authors of the system, unworthy of the practical 
utilitarian age in which we live. We are seeking a system for universal adop- 
tion, fitted for the convenient daily use of the masses in all countries , not for 
the exclusive use of the privileged and educated few. The modification leaves 
untouched the base of the system. The principle of construction and the 
mode of combination by which the actual denominations have been established, 
remain the same. I would therefore suggest that the United States and En- 
gland, on adopting the metrical system, should fix the denominations of the 
multiples and divisions of the several units, and the names of the measures, 
as follows. 



Myriametre 10,000 metres. 

Kilometre 1 ,000 metres. 

Metre 1 metre. 

Centimetre ^ 1/100 of a metre. 

Millimetre 1/1000 of a metre. 

the myriametre is retained for the expression of immense astronomical 
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decilitrB, dicUilre, demi-decUiire. Pourquoi ne pas dire tout sioiplement aa 
lieu de ces noms, 20 litres^ 10 litres, 5 litres, 20 ceniiliires, 10 centilitres^ 
5 centilitres ? Le franc est divis^ en centimes, commeon le voit dans la table 
ci-dessus. C'est simple, c'est commode, et, en meme temps parfaitement 
conforme aux fractions d^cimales qui sont la r^gle du syst^me. Eh bien ! le 
litre devrait, de m6me, se diviser en centilitres. Dans la comptabilite, on 
n'entend pas parler de decimes et de demi-deciwes. Nous ne devrions pas, 
non plus entendre parier de decilitres, et de demi'decilitres, comme me- 
sures de capacity- Cette r^forrae serait applicable a tous les multiples, et 
sous-multiples des unites, dans toutes les series dusyst6me. Ainsi, le syst^e 
deviendrait plus simple , plus facile a comprendre et a retenir, et, cons^- 
quenunent plus acceptable pour les populations illettr^es qui se sententpeut- 
^tre une prevention contre le syst^me, a cause de sa nomenclature savante 
et tropcomplexe, qui les embarrasse. Les denominations actuelles sont scien- 
tifiques et rigoureusement syst^matiques ; c'est vrai : mais en bonne rfegle, 
on ne doit pas surchager un systfeme destine k Tusage general et populaire, 
de plus de termes techniques qu'il n'enfaut strictement pour 6tre intelligible 
et commode. Pour les masses, les termes dont il est question ici, ne sugge- 
rent absolument rien d'eux-mtoes. En pratique, ils sont incommodes et 
embarrassants, parce qu'ils exigent des operations mentales compliquees. 
Ils sont sans doute, une des causes principales qui font que dans certaines 
localites de France, on trouve de la difliculte a substituer le nouveau systeme 
aux anciens. Cette reforme faciliterait beaucoup les transactions, surtoul 
pour les classes inferieures. 15 litres est une quantite plus promptement 
saisie et plus facilement exprimee, par un homme sans instruction, que 1 de- 
calitre et demi, L'origine de la presente objection se trouve peut-etre dans 
un pedantisme scientifique bien pardonnable, du reste, de la part des savants 
qui ne sont pas, d'ordinaire, les plus pratiques des hommes. Mais, adherer 
aux denominations actuelles, malgre les inconvenients qu'on est en droit d'y 
attribuer, ce serait temoigner une deference pour les illustres auteurs de ce 
syst^me, indigne de ce si^cle pratique et utilitairien, ou nous vivons. Nous 
cherchons un systfeme, non pour I'emploi exclusif des classes priviiegiees et 
instruites, mais pour Tadoption universelle — un systeme propre a I'usage 
conmiode, joumalier, des masses dans tous les pays, et qui repondra, en 
meme temps, aux grands besoins communs intemationaux du commerce. 
La modification proposee ne touche pas a la base du syst^me. Son principe 
de construction et le mode de combinaison adopte pour former la nomen- 
clature du systeme restent les memes, Je recommanderais alors, que les 
Etats-Unis et TAngleterre, en adoptant le syst^me metrique, apportassent a son 
organisation actuelle les modifications suivantes, ence qui concerne les mul- 
tiples et les sous-multiples des unites. 



llesure* de longueur. 

Myriametre 10,000 metres. 

Kilometre 1 ,000 metres. 

Metre 1 metre. 

Centimetre 1/100 de 1 metre 

Millimetre 1/1 000 de 1 metre. 

Le Myriametre serait conserve pour exprimer d'immenses distances as- 
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distances ; the kilometre, for itinerary measure ; the miUimetre , also, for 
scientific purposes. 

The usual measures employed in commerce would be the same as at pre- 
sent ; only they would be called measures of 20, 10, 5, 2 metres; of 1 metre; 
of a demi-metre, or 50 centimetres ; of 20, and of 10 centimetres. 



measures of surfnee or Iimnd Measures. 

As for these, they are probably not susceptible of any advantageous mo- 
difications, by virtue of the amendment proposed. They would remain therefore 



Hectare 10,000 square metres. 

Are 100 square metres. 

Centiare 1 squaremetre. 

measures of Volume, or solid Measures* 



The following denominations would be found more convenient in practice 
than those actually used. They accord too better with the denominations of 
the other units. 

Hectostere 100 cubic metres. 

Stere 1 cubic metre. 

Centist^re, 1/100 of acubic metre. 

The usua/measMre* would remain as at present : only they would be called, 
measures of 5 and 2 steres, and of 1 stere. 



UTeishts. 

Kilogramme 1000 grammes. 

Gramme 1 gramme. 

Milligramme 1/1000 of a gramme. 

The tun, tonneau, (1000 kilogrammes) , for estimating the burden of ships , 
and the metrical quintal (100 kilogrammes) for expressing large quantities, 
would be retained. 

The weights, usually employed in commerce would be the same as now , 
but called (rejecting the learned series of denominations given above by Mr. 
Silbermann,) as follows : weights of 50, 20, 10,5, 2 kilogrammes ; of 1 kilo- 
gramme ; of a demi-kilogramme, or 500 grammes ; of 200, 100, 50, 20, 10» 
5, 2 grammes ; of 1 gramme ; of a denii-gramme, or 500 milligrammes ; of 
iOO, 100, 50, 20, 10, 5, 2 milligrammes, and of 1 milligramme. 
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tronomiques; le kilometre pour la mesure itineraire; et le millimetre pour 
les besoms scientifiques. 

Les mesuresusit^daosle commence seraient les m^mesque celles d'au- 
jourd'hui ; seulement, elles senommeraient mesures de 20, 10, 5 et 2 metres; 
de 1 m^tre, d'un demi-m^tre ou de 50 centimetres ; de 20 et 10 centimetres. 



lle«iire« de superlleie. 

Qaant a celles-ci, elles ne sont probablement pas susceptibles d'aucune 
amelioration, en vertu de Tamendement propose dii syst^me. Elles reste- 
raient done : 

Hectare 10,000 metres carrds. 

Are 100 

Gentiare 1 metre carr^. 



WKmmwKrem de Toliuiie, ou dee eolidee. 

L'on trouverait les divisions suivantes plus commodes dans I'usage que ne 
le sont celles actuelleraent usit^es. Elles s'accordent mieux, aussi, avec les 
divisions choisies pour les autres unites. 

Hectostere 100 mfetrcs cubes., 

Stere 1 metre cube. 

Centistere 1/100 de 1 metre cube. 

Les mesures usit^es seraient les m^mes qu'a present; seulement on left 
nommerait mesures de 5et 2 steres, et de 1 stere. 



Poids: neeiii*ee de peMiitteur. 

Kilogramme 1,000 grammes 

Gramme 1 gramme. 

Milligramme 1/100 de 1 gramme. 

hetormeau (tun) de l,000kilogrammes, pour mesurerle port desbSrtiments, 
et le quintal metrique pour exprimer de grandes quantity, seraient conserves. 

Les mesures dont on se servirait dans le commerce seraient les mSmea 
qu'a present ; seulement, (mettant de cot^ la longue suite de denominations 
diverses specifiees dans Textrait ci-dessus de la lettre de M. Silbermann), on 
les nommerait poids de 50, 20, 10, 5, 2 kilogrammes, de 1 kilogramme, 
demi-kilogrammeou 500 grammes : de 200, 100, 50, 20, 10, 5, 2 grammes, 
de 1 gramme, denu-granmie, ou;500 milligrammes : de 200, IttO, 50, 20, 10^ 
5, 2 milligrammes et de 1 milligramme. 
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lilqiild and dry nteasurea, 



Hectolitre 100 litres. 

Litre 1 litre. 

Centilitre 1/100 of a litre. 

The usumI measures would be the same as at present , but denominated, 
measures of 1 hectolitre ; demi-hectolitre, or 50 litres ; of 20, 10, 5, 2 litres; 
of 1 litre ; the demi-litre, or 50 centilitres ; of 20, 10, 5, 2 centilitres , and 
of 1 centilitre. 

I hold it to be impossible for an intelligent man to run his eye over the 
above series of denominations and figures, and not admit, that while they 
belong as rigorously to the metrical system, as the denominations actually 
used, they are at the same time more simple, more convenient, more easily 
apprehended, and therefore better fitted for universal adoption. 

3d. It seems to me that a rule may be found for the establishment of the 
five units of the system, that shall have at least the advantage over the mode 
actually pursued, in being more simple and more easily remembered, and 
perhaps more rigorously systematic. To explain my objection more fully, 
under the actual arrangement, the units are thus expressed. 

Metre a certain portion of the earth's meridian 1 metre. 

Are a surface of 100 square metres. 

Stere a massof 1 cubic metre. 

Gramme a weight of distilled water 1 cubic centimetre. 

Litre a vessel containing 1 cubic decimetre. 

Now would it not be better if we could say — The units are 

Metre a certain portion of the earth's meridian . 1 metre. 

Are a surface of, 1 metre square. 

Stere a mass of 1 metre cube. 

Gramme a weight of distilled water 1 metre cube. 

Litre a vessel containing 1 metre cube. 

But the length of the metre, as actually fixed, renders this simple and 
logical mode of determining the value of the other units, impossible in prac- 
tice. Let us remove the difficulty by declaring the metre the base of the 
systenf^, to be one tenth part of the actual metre ; not, one ten millionth part, 
but one hundred millionth part of the quadrant of the earth's meridian : 
that is to say, 1 decimetre of the actual system. 

This modification would not affect in the slightest degree the principle of 
construction, and nomenclature of the system. It would only involve a partial 
shifting of the names. Thus the metre, diminished in length as proposed, and 
^he other units formed upon it as at present, the actual 

Myriametre would become Deca-Myrimetre. 
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POUR DES LIQUIDES ET MATI^RES StCHES; 

Hectolitre 100 litres 

Litre 1 litre. 

Centilitre 1/100 de 1 litre. 

Les mesures usuelles ne seraient pas changes ; mais on les nommerait 
1 hectolitre, demi-hectolitre ou 50 litre?; 20, 10» 5, 2 litres, 1 litre, demi- 
litre, ou 50 centilitres; 20, 10, 5, 2 centilitres, et 1 centilitre. 

Un homme competent et pratique ne pourrait pas, ce me semble, passer 
sous les yeux les denominations et les chiffres 6tablis dans les series donn^es 
ci-dessus, sans admettre que, tout en appartenant au syst^me m^trique 
aussi rigoureusement que les denominations actuellement en usage, elles se- 
raient, en m^me temps, plus simples, plus commodes, plus faciles h appren- 
dre, et, cons^quemment, plus propres k I'adoption universelle. 

3** Je pense qu*une r^gle peut se trouver pour determiner les cinq unites 
du syst^me, qui aurait I'avantage surcelle que Ton a adoptee pour trouver 
les unites actuelles, d'etre plus simple, plus facile k retenir, et peut-^tre plus 
rigoureusement systematique. Pour exposer I'objection plus clairement : — - 
selon Torganisation actuelle, les unites s'expriment de cette mani^re : — 

Metre, un arc du meridien terrestre 1 mfetre. 

Are, une surfacede 100 metres carres. 

Siere, un volume de 1 m^tre cube. 

Gramme, un poids d'eau distiliee 1 centimetre cube. 

Litre, un vase contenant 1 decimetre cube. 

Je dis qu'il serait mieux, si nous pouvions dire : — Les unites sont 

MHre, un arc du meridien terrestre 1 mktre. 

Are, une surface de 1 tn^tre carre. 

Stere, un volumede 1 mktre cube. 

Gramme, un poids d'eau distiliee 1 metre cube. 

Litre, un vase contenant 1 metre cube. 

Mais la longueur du m^tre, comme il est fixe actuellement, rend impos- 
sible ce mode simple et logique de fixer la valeur des autres unites. Leyons 
la difficulte en declarant que le mhre, la base du syst^me, sera la dixikme 
partte du metre actuel, non la dix millioni^me partie, mais la cent millio- 
nieme partie du quart du meridien terrestre. C'est-a-dire 1 decimetre du 
systeme actuel. 

Cette modification n'affecterait en rien les principes de la construction et 
de la nomenclature du systeme. Elle am^nerait seulement un echange reci- 
proque partiel des noms. Ainsi, le mkre, diminue en longueur de la ma- 
ni^re indiquee, et les autres unites en derivant comme k present, les noms 
des divisions des unites se trouveraient modifies comme suit : 

Dans les mesures de longueur, 

Myriam^tre deviendrait oeca-myrimetre. 
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Kilometre would become Myrimetre. 

Metre — Decametre. 

Decimetre — Metre. 

Centimetre ■ — Decimetre. 

Millimetre -^ Centimetre. 

The same yard-stick would be used in stores , only it would be called de- 
cametrey or familiarly deca (as kilo is used for kilogramme) instead of metre. 
Itinerary measure would remain exactly as it is, only the kilometre would 
be called myrimetre. The land measurer's chain would be styled a /leclom^ire 
instead of decameU'e. The actual 



Hectare 


would become 


Hecto-Myriare 


Are 




Myriare. 


Centiare 


— 


Hectare. 



The hecio-myriare (employed as our acre) would be familiarly called 
hectom. In solid measure, the actual 



Decastere 

Stere 

Decistere 


would become 


Myristere. 
Kilostere. 
Hectostere. 


l^hts, the actual 






Kil(^anMne 

Gramme 

Milligramme 


would become 


Gramme. 

Milligramme. 

Milli-Milligramme. 



The last named quantity would be commonly styled mt//i-mt/. 

In liquid and dry measures, there would occur no change whatever — 
not even a shifting of names , only we would say : the litre is a vessel of 
which the capacity is onecubic metre, instead, as now, ofone cubic decimetre; 
for the decimetre would have become the metre, under the new arrangement. 



4th. As for the money of France, I should be sorry to see it adopted 
by us, with the metrical system of weights and measures, unless we intro- 
duced, at the same time, an important modification of the monetary unit. 
The connection with the metrical system, by weight, and diameter of the 
coins, and by decimal divisions, should remain unimpaired ; but the actual 
unit of this country, the franc (equivalent to 18 cents 7 mills of aur money) 
18 too small. Fortunately, they have here a silver coin, the five franc-piece, 
of nearly the same value with our dollar. Let us take the five franc-piece, of 
the actual weight and composition, change its name, divide it decimally into 
cents and mills, and, making it the unit of money, accept french moneys, 
with french weights and measures. The change of unit would in no way 
affect the relation of the currency with the system. What name shaill be 
given to the unit? It should not be dollar ; it should not be franc. These 
being already well known units, in common use, and of different values 
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Kilometre deviendrait Myrim^tre. 

Metre — Dtoim^tre. 

Decimetre — Metre, 

Centimetre — D^cimfetre. 

Millimetre — Centimetre. 

Le mfime yard-stick serait usit^ dans les magasins, seulement on le nom- 
merait rfecamctre, ou familierement deca (comme Ton dit kilo pour kiUh- 
gramme) y au lieu de metre, Lamesure itin^raire resterait exactement comme 
elle est ; seulement, le kilomkre actuel serait nomm^ myrim^tre. La chalne 
d'arpenteur serait un hectomitre, au lieu d'etre un decametre. 

Les changements suivants se feraient dans les mesures de superficie. 

Hectare deviendrait Hecto-myriare. 

Are^ — Myriare. 

Centiare — Hectare. 

V hecto-myriare (employ^ comme notre acre aux Etats-Unis) serait fami- 
li^rement nomm^ hectom. 
Les changements suivants se feraient dans les mesures de volume : 

D6castere deviendrait Myristere. 

Stfere — Kilostere. 

D^cistere — Hectost^re. 

Dans les poids, les changements suivants auraient lieu : 

Kilogramme deviendrait. Gramme. 

Gramme — Milligranune. 

Milligramme — Milli-milligramme. 

La derni^re quantite (milli-milligramme) serait ordinairement nomm^e 
milli-mil, 

Dans les mesures de capacity pour liquides et matieresseches, il n*y aurait 
aucun changement. Les noms resteraient comme ils sont. Seulement on di- 
rait le litre est un vase dont la capacity est de 1 metre cube, au lieu de 1 de- 
cimetre cube comme a present. 

4** Quant aux monnaies fran^^aises^ je ne les verrais pas avec plaisir adop- 
tees par nous, a moins quiln'y soit apporte, en m6me temps, une modifica- 
tion importante de Tunite mon^taire. La connexion entre elles et le syst^me 
metrique, par le poids, et le diam^tre des pieces, et par les divisions d^- 
cimales, devrait leur 6tre conserv^e. Mais, I'unite actuelle dans ce pays, 
le franc (^cjuivalant k 18 cents 7 mills des monnaies americaines) est trap 
petite, Heiu'eusement, on a en France une pi^ce en argent, la pi^ce de 
5 francs, de la valeur, a peu pr^s, de notre dollar. Prenons la pi^ce de 
5 francs, du poids et de I'alliage actuels; changeons-en le nom, et la divisant 
par fractions decimales, en cents et mills, acceptons les monnaies frangaises, 
avec les poids et mesures frangais, en la declarant I'unite monetaire. Ce 
changement de Tunite n^alt^rerait point les rapports qui existent entre les 
monnaies et le systeme metrique. Quel sera le nom de la nouvelle unite ? II 
ne devrait etre ni dollar, ni franc, Ces noms, appartenant deja a des unites 
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from that proposed to be established, either of those names would create a 
confusion of accounts as well as of ideas that should be avoided. Besides, those 
names have a character of nationality, that might be seized upon by na- 
tional prejudices, and become ground of refusal, or of delay in the universal 
adoption by all civilized nations of one and the same system of weights 
measures and money. Let us make a name for the new five-franc unit , as 
the French have already made names for the other units, free from all these 
objections. And for this purpose let us again apply to the ancient Greek. Let 
UB take the old greek silver coin <7TaT7)p {simter) and make it the name of 
the new unit. It may be adopted without any change, stater : or, analogizing 
it to the already adopted names, it may become 4iaire, or better still, en- 
tering, thus, perfectly into the modification of the nomenclature of the sys- 
tem which I have recommended above it would become statt. We should thus 
have the three denominations of money — statre^ ceni'ntatre, millitiatre — 
to annex to the five series of weights ancl measures, described in the 2nd of 
the amendments to the system which I have above proposed : each series, 
composed of three denominations only^ except that of long measure, of which 
the two extremes, the two supernumerary terms, millimetre, and myrimetre, 
are retained for scientifie purposes. It would be well perhaps to add to the 
monetary denominations Decasiatre (10 statres) for the expression of very 
large sums. But I would urge the adoption of the modified nomenclature 
suggested in the 1st of my above amendments, it belongs to no modern lan- 
guage , while the actual names of the units have a french air that might 
render them unacceptable to certain other nations. Its terms are shorter : 
and therefore more convenient for use. There would exist among all nations 
a hardly appreciable difference of prononciation. This is a capital quality in 
a system proposed for universal adoption. If their beautiful and admirable 
system were adopted by us as a whole, the French themselves, would 
doutblessacceptsome, orall of our modifications, and all other nations would 
soon follow. 



I remain respectfully your friend, and obedient servant. 

WILLIAM W. MANN, (of Georgia) 

N. B, Messrs Silbermann and Durand have given minutely in their able 
Reports, which I am told are to accompany your letter to the chairman of 
the committee of commerce, all purely scientific informations relative to the 
weights, measures, and coins of France, that could be desired. It has been 
my aim in the foregoing remarks, to give a plain, practical description of 
the metrical decimal system, for the perusal of plain, practical men. And to 
this end, I have avoided all scientific details that were not necessary to the 
elucidation of my subject. Permit me, with the same view, to add to my letter, 
a sheet of drawings or engravings which will present to the eye of the reader 
with sufficient exactness for my purposes, the form of the weights, measu- 
res, and coins of France, and of other instruments, in common use, under 
the system. W. W. M. 
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mon^tairesbienconnues, dontl'usage est journalier, et diff^rentes en valeur 
de celle propos^e k Tadoption, ilsproduiraient.l'un et I'autre, une confusion 
regrettable des compteset des id^es. Deplus, cesnoms portent un caract^re 
de nationalite, dont peut-^tre s'empareraient les pr6]ug^s nationaux, pour 
devenir, dans la suite, un motif pour refuser ou ajourner I'adoption, par toutes 
les nations civilis^es, d'un et m^me systeme de poids, mesures et monnaies, 
Trouvons un nom pour la nouvelle unit^, la pi^ce de 5 francs, coinme les 
Fran^ais en ont trouv^ pour les autres unites, auquels ces objections ne 
pourraient pas s'adresser. A cette fin, cherchons encore dans Vancien grec. 
Nous pourrions prendre le nom du araTTip, stater, ancienne pi^ce de mon- 
naie en argent, pour le donner k la nouvelle unit^. L'on pourrait I'adopter^ 
sans changement, itater ; ou, lui faisant subir la modification appliqu^e aux 
noms d^ja adopt^s, il deviendrait $tatre\ o\x mieux encore , le faisant ainsi 
rentrer dans la nouvelle nomenclature que j'ai propos^e ci-dessus, il devien- 
drait HatL Nous aurions alors les trois divisions moh^taires — statre, centi- 
statre, millinatre — k ajouter aux cinq series des poids et mesures ^nonc^es 
dans le second des amendements que j'ai sugg^r^ plus haut Ghacune de 
ces series se compose de trois divinions, except^ celle des mesures de lon- 
gueur » dont les deux termes extremes, les termes supemum^raires, milli" 
metre et myrimetre, sont gardes pour les besoin's scientifiques. II serait bien 
peut-^tre d'ajouter deca$tatre (10 statres) pour exprimer de grandes 
sonmies d'argent. 

J'insisterais sur Tutilit^ qu'il y aurait a adopter la modification de la no- 
menclature dont j'ai parl^ dans le premier des amendements que j'ai pro- 
pose. Les nouveaux noms n'apparttendraient evidemmeni a aucune des Ian- 
gues modentes, pendant que les noms actuels ont un air frangais, qui serait, 
peut-^tre, mal vu de certaines autres nations. Les mots sont plus courts^ 
et, par consequent, plus commodes. // y aurait dans toutes les na- 
tions une diversite de prononciuiion, a pen pres nuile, G'est un m^rite 
capital dans un systeme destine k I'adoption universelle. Les Fran^ais eux- 
mimes, si leur beau et admirable systeme ^tait adopts comme un tout 
par les Etats-Unis, accepteraient sans doute quelques-unes sinon toutes nos 
modifications et les autres nations nous suivraient de pr^s. 

Je reste respectueusement votre ami et serviteur obeissant, 

WILLIAM W. MANN. 



MM. Silbermann et Durand ont donn^ minutieusement, dans leurs remar- 
quables rapports, qui, doivent 6tre joints a votre lettre, adress^e au pre- 
sident de la commission du commerce, tous les renseignements, purement 
scientifiques, relatifs aux poids, mesures et monnaies, que l'on pourrait 
d^sirer. Mon but a moi, dans les lignes qui precedent, a ^t^ d'^crire une 
description simple et pratique du systeme m^trique decimal, k la port^e de 
tous ceux qui savent lire. A cet effet, j'ai €\M tous les details scientifiques 
qui n'etaient pas n^cessaires pour bien expliquer le systeme. Permettez-moi, 
dans la m6me intention, d'ajouter k ma lettre une feuille de gravures qui 
pr^sentera k I'oeil du lecteur, avec un degr^ suffisant d'exactitude, les 
formes des poids, mesures et monnaies de France, et des autres appareils 
en usage appartenant au systtoe. W. W. M. 







REPORT 



(«) 



ON THE OPERATIONS BXECUTED 



BT ORBU or 



GENERAL A. MORIN 

Madier of tk Iistitote, Professor-Dirufair or the Gonsoratoire des iits et metien 

FOR THE VERIFICATION 

OF THE STANDARD WEIGHTS AND MEASURES 

Pretented by France to the United Statet 



DiUWJf rP BT 



M. J.T. JILBERMANN 

Superintendont of the Conservatoire des arts et metiers 



And translated from the Freorh 

BT 

[r Htppolyte VATTEMABB. 



The verification of the standards of weigths and measures presented by 
the french Government to the Government of the United States has been 
made at the Conservatoire des Arts et Metiers, in the gallery of weigths 
and measures of that establishment, and with the prototypes of commerce 
deposited there. 

The very prototypes hab been previously compared with the official pro- 
totypes deposited in the Archives of France. Here are, at first, the results 
of that comparison, as well as the manner in which they have been ob- 
tained. 

The two series of prototypes of commerce and of the Archives consist 
each in one metre with ends^ in platinum, and in one kilogramm of cylin- 
drical form, likewise in platinum. 

These measures were made at the same time by the celebrated artists 
Lenoir and Fortin, and verified by their colleagues of the international Com- 
mission of weights and measures, in the year 7 of the Republic (1799). 

(1) Messrs Silberman and Darand's reports having already been published in french' 
by the SoeUU. d' encouragement, in its Balletin number of August 1855, and as this 
BuUetin has an immense circulation, we though useless to reproduce them here. 
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The comparison of the metre has been made by means of a special com- 

paralor, which indicates a ten thousandth of millimetfe, viz. r7-rzr-rr- of 

10,000,000 

the fondamental length. 

For the comparison of the kilogramm, a balance was used which indi- 
cated the half milligramm. Compensation has been made for the loss which 
these weights sustained in the, air a lossi determined by means of a compa- 
rator constructed with the view, of ascertaining the lineal dimensions of those 
cylindrical weights. 

There exists no prototype of measures of capacity ; in fact, this is not 
necessary, the unit of this prototype, the litre, being a cubic decimetre, and 
a cubic decimetre of distilled water, taken at its maximum of density, 
weighing precisely one kilogramm in vacuo. 

Accordingly, the kilogramme takes the place of that unit. 

The collection of the standard weights and measures given to the United 
States in exchange for those presented by Mr Vattemare consists in three 
various series, viz : 

1^ One standard metre in steel, on a bronze basis, and one standard 
kilogramm in gilt brass. 

2<> One graduated metre, in brass, and one litre, both made by Gambey ; 

3° The series of weights and measures composing the suit of a bureau of 
verification of the first class ; finally, the instruments for measuring and 
stamping necessary to those bureaus. 



CHAPTER L 



COMPARISON OF THE MEASURES OF LENGTH. 

§ 1". Comimriflom of iHe prototype metro of Commeree 
tvUH that of the Arehiireo of State. 

This comparison has been made by means of my lever comparator cons- 
tructed under my direction by Mr Brunner. 

The accuracy of the comparisons being subordinate to the precision of 
the mstruments of verification, I will give here a complete description of 
this comparator, as well as of the manner in which it has been used. 

1st COMPARATOR. 

Two metallic rules aa/ bb\ of the same width, and of a length almost 
Identical, perfectly finished, superposed and invariably fixed in c' are the 
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basis of the comparator. The inferior rule bb* is of bronze, and the superior 
one aa' of platinum ; their common breadth is 30 millimetres ; the other 
dimensions are the following : 

Platinum rule, 1"> 12 length, 3"™ 5 thickness. 
Bronze — , 1" 13 — T™"" — 

Two heels fixed at the extremities of the apparatus serve as a matrix for 
the metre to be interposed. These two heels are formed by the extremities dd' 
of the small arms of the two levers rfe, d!e', the axles of rotation /*, /' of which 
are strongly attached to the inferior rule, and which by their great arms 
amplify the small differences of length that may exist in the metres inter- 
posed between the arms. 

The small arm of these levers is 8 millimetres in length, the great 
arm, 160 ; their position is vertical above the rules to which they are fas- 
tened by the support of their axle of rotation. This axle itself revolves bet- 
ween two screw points secured by the support. 

The lever die!, which is by the side of a', where the two rules are fastened, 
is used as a knocker for the measures to be compared ; accordingly, the po- 
sition of its axle of rotation is invariably fixed on the rule. 

The other lever de is used to effect contact ; for this purpose, it is attached 
to the frame g h i, which holds a micrometer-screw, the nut k of which is 
fixed upon the bronze rule by means of an upright uniting the two pieces. 

In order not to injure the extremities of the interposed metres, those two 
levers have been rested against these extremities only by means of the pres- 
sure of a small spring //', the power of which does not exceed 5 grammes. 
The end dd' of a small arm is bent forward ; it is cylindrical, horizontal and 
is provided with an edge of 2*"'" in length which serves as point of 
contact. 

As the contact is to be operated only in a single position of the levers 
there has been drawn an invariable guide-line or mark upon the top mm' 
of the support of each of the levers. This guide-line must coincide with the 
guide-line drawn upon the end of this lever. In order to give to this coin- 
cidence tiie necessary precision, five lines, instead of a single one, have been 
drawn both on the lever and the support. In operating experiments, it is the 
two centre lines that must be made to coincide. The other lines are nearly 
equi-distant ; but those drawn upon the end of the lever are a little less far 
apart from each other than those which are drawn upon the support. 

By means of this contrivance, these lines perform the office of a vernier. 
The coincidence of the centre lines becomes thus more perfect, and its pre- 
cision is increased by furnishing each support with a magnifying glass nn'. A 

1 
derangement of -jr-^vTr: of a millimetre at the points of contact of the small 

arm of the levers d and rf' is thus indicated at the extremity of the great 
arms by half a division of the vernier : a quantity quite discernible by 
means of the magnifying-glasses. 

It may easily be understood that these delicate coincidences could not be 
operated by the hand ; they are performed by the pincers p, which grasp 
the measure on both sides; these pincers are terminated by an horizontal 
tail-piece q, which holds a recalling screw r with very close grooves, which 
inserts itself into the foot of the support. This screw is placed in the prolon- 
gation of the superior surface of the platinum rule upon which lies the stan- 
dard to be compared. 
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The groove of the micrometer screw «, which constitutes the measuring 
apparatus properly called, is precisely of one half millimetre. The head or 
drum t of this screw is divided into 500 parts subdivided in 5,000 by a ver- 
nier at the 10 th v, fastened to the slide of the screw. The millimetre is thus 
subdivided in 10,000 parts, which brings to ten millionths of m^tre, viz. to 
the relation of the metre to the quarter part of the terrestrial meridian. 

This screw, perfect in its construction, runs between two points fixed by 
screws in the frame supporting the lever of contact ; it is in the prolonga- 
tion of the points of contact. 

The delicacy of the contacts as well as that of their estimation being as- 
certained, there remains one condition yet to be accomplished, viz the in- 
variableness of the distance between the two heels, invariableness cons- 
tantly troubled by the changes of temperature on account of the dilatation 
or of the contraction that these thermometrical variations cause to the 
bronze rule which is the basis of the levers, as we said before. 

To ascertain with exactitude its value, as well as its invariability, that 
basis carries a platinum rule, the dilatation of which , different from that 
of the bronze rule, enables one to use these two rules as a thermometre 
of Borda, which indicates, at every instant, the temperature of the appa- 
ratus. It is for this reason that the two rules are connected at one of their 
extremities by an axle c', which passes through them, while being free at 
the other end, they can dilate according to the temperature. The difference 
of dilatation is indicated by a graduation c in 1/4 of millimetre, drawn on 
that end on the platinum rule ; with this graduation corresponds a vernier w', 
dividing 2k of those quarter millimetres into 25 parts, forming thus hun- 
dreths of millimetre on the vernier placed on a plate of platinum fixed to the 
bronze rule. This plate serves, at the same time, as a guide to the platinum 
rule ; while the foot of the nut of the micrometer-screw directs the rule 
to the other border. 

As this precision is not sufficiently delicate, compared with that of the le- 
vers, a lever (ff'e'\ similar to the two former ones, has been adapted to the 
extremity of these rules ; the axle /" of this lever has the same movement 
that the end of the bronze rule to which it is fixed, while the contact of the 
small arm is pressed by a spring against the vertical extremity of the plati- 
num rule and, consequently, moves with it. 

The great arm f V of this lever is terminated by an arc of a circle e" upon 
which is drawn a wide vernier very minutely graduated, which can run over 
an other graduated arc of a circle m", the foot of which carries the axle /" of 
the lever fixed to the bronze rule. The dimensions of this vernier permit the 

1 
appreciation of •— r-r- of a degree of temperature. 

The delicacy of these indications corresponds therefore with that of the 
two other levers. 

This comparator is supported at short intervals upon sills or guides y of 
the same thickness, being themselves laid upon a cast support well dressed ««'. 

The following experiments, executed first with the prototype of the Archi- 
ves and with that of commerce, then with the measures presented to the 
United States, will serve at the same time as a guide for the use of the ap- 
paratus just described. 
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2® COMPARISON OF THE PROTOTYPE OF THE COMMERCE WITH THAT OF THE 

ARCHIVES. 

Those two metres, both in platinum, constructed at the same time, and 
d^osited, one in the Archives oftheState,Messidor4,an. vii (June 22, 1799). 
the other in the department of the interior, previously verified by the same 
operation, have been found identical at the temperature of 10° and after 
24 hours of sojourn side by side. 

I did not take the liberty of icing the prototype; besides, the slight coeffi- 
cient of dilatation of the platinum allowed to admit that there would be no 
appreciable difference between these two metres at the legal temperature 
ofO«. 

One of these metres may therefore, whithout any scruple, be taken for 
the other ; what 1 have already done in the comparison of a prototype des- 
tined for Spain. 



§ 2* Construction ofafltnndwrd metre of the United State* 
and determination of its eoeftteient of dilatation. 



This standard metre aa' is in steel ; it has been rebaked in a fire of char- 
coal, that was left to die off as slowly as possible; it was afterwards dressed 
with the planing-machine without being hammered nor filed, then rubbed 
with emery in order to finish it on its four faces ; finally, it was cut to the 
metrical length, at the temperature of melting ice, by means of a standard 
at the same temperature. The two ends were adjusted, rubbed and polished 
by M. Brunner with the aid of a process of his own. 

That standard metre of the United States is, at the same time, d bout and 
d trait. It is d trait, because on each end has been screwed a small prisure 
in steel dd! ; in order to render the joint obvious, a golden plate of one 100» 
of millimetre of thickness has been inserted between the prisure and its 
extremity. 

Placed iipon a thicker bronze rule bb\ similar to that of the comparator, 
it forms, with this, a Borda-thermometre ; both are united at one of their 
ends a' by a conical centre c\ like the two rules of the comparator; the axle 
of this centre is at 23 millimetres of the extremity of the metre. 

The two other ends a are free in their movement of dilatation ; each ones 
carries a graduated scale ; the scale belonging to the bronze rule is engraved 
on a silver wire f, screwed on that rule ; its division are fourths of milli- 
metre. The vernier / is fixed on the steel rule ; it is made of a small silver 
plate sunken into the face of the rule ; it gives 25ths of the opposite division, 
viz, hundreths of millimetre. 

The of this vernier is at 954 millimetres from the axle c. 

Opposite to the graduated bronze plate, on the other side, in 9, is a brass 
plate of the same size; these two plates serve as guide to the free extremity 
of the steel metre. 

A vernier /', and a graduation on silver f, as well as a brass guide 9', 
similar to the former, are to be found at the fixed extremity a'. This second 
graduation would be used in case the axle would become loose, which loose- 
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ness would immediately be detected by the change of coincidence between 
the two graduated scales placed on that end. 

\<* DIFFERENCE OF DILATATION BETWEEN THESE TWO RULES. 

This apparatus of rules was placed in melting ice, where it was kept du- 
ring two hours ; the coincidences having become invariable at the end of 
that time, the measures were as follows : 

The vernier of the fixed end indicated l"™ 88. 

That of the free end 4«« 42. 

After remaining two hours more in boiling water the following numbers 
were furnished : 

For the vernier of the fixed end 4"™ 88. 

For that of the free end 3»™ 80. 

Difference between the free ends 4"» 42—3"™ 80=0™" 62. 

The difference of dilatation, from 0«* to lOO^", between the two metals, 
steel and bronze, which constitute the two metres submitted to experiment is, 
therefore, of 0«»™ 62 lor 100<^, and for a length of 954""» distance from 
the axle or fixed point to the of the vernier placed at the free end. 

2® ABSOLUTE DILATATION OF THE TWO RULES. 

In order to determine the absolute dilatation of each rule, I was obliged 
to invent a special process which allows to carry ,effectively, an invariable 
length on each one of the rules, at every one of the normal temperatures 
from 0° to 100^. 

The instrument, by means of which an invariable length is inscribed on 
the rule, is a compass a verge, with very strong hard points, and constantly 
kept in a wooden trough full of melting ice. 

The compass consists in a steel rule aa' : length, 1" 20 ; breadth, 5 cen- 
timetres, and thichness about 8 millimetres; it carries two dry points bb\ 
screwed at a distance of one metre from each other. These points are of 
tempered steel and very strong ; their ends are turned and sharpened with 
great care and they present a cone, the opposite genatrixes of which form 
an angle of about 6^^. The distance between the two apexes of the cone is 
1 
— r of millimetre shorter than the metre submitted to melting ice. 

The trough in which this compass is placed is of a triangular shape, one 
of the edges forms the basis in which two holes have been made for the pas- 
sage of the points of the compass, so that these points might project about 
15 millimetres. 

While the compass is immersed in melting ice, the rule to be experimen- 
ted on is also immersed in melting ice. The trough destined to receive the rule 
is furnished with a cast support well finished in its whole length, destined 
to receive uprightly the rule upon which you operate. Two hours after this 
immersion, the rule has attained a temperature that may be considered as 
uniform and invariable. • 
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Then, in order to mark this rule with the compas, the extremities are 
lightly uncovered, and the trough containing the compass is placed close by, 
so that the tips be only at one millimetre from the surface of the rule ; then, 
slightly pressing one of the tips upon the rule, with the other you describe 
an arc of circle of one or two millimetres in length, the tip is arrested at the 
extremity of this arc; and from that point as centre an other arc is descri- 
bed with the corresponding tip at the other extremity of the rule. 

After this first pointing, the compass is put aside and the rule with its 
support is placed in a metal trough full of distilled water the temperature of 
which is raised to the boiling pointby means of alcool lamps. After two hours 
of ebullition, a second pointage is effected. This operation is similar to the 
first one ; but care should be taken to press the first tip within the mark 
traced in the former pointage and at about one half millimetre from this 
mark ; then, the other tip will likewise fall within the other mark and very 
near to it. The two last marks will therefore be placed between the two 
former ones, and will likewise consist of two arcs of circle ; this precaution 
has been omitted here, for the first tip has been carried outside ; accordingly 
this position must be subtracted from the other. 

Thus, are obtained four marks corresponding two by two to the tempe- 
ratures O^and 100*». 

When the pointage is finished, the distance between the arcs of circle 
obtained at the two extreme temperatures is measured by means of the mi- 
crometre and of the microscope of the comparator. 

The distance between the two marks of the free end of the bronze rule 
has thus been found te be 2"™ 245Q, and the distance corresponding to the 
interval of the arcs of the fixed end, 0""5429 ; this last distance is negative. 

The absolute dilatation of the bronze rule is therefore 2°*™ 2459 — 
0™"> 5i29 = !'""» 7030. 

The distance taken with the micrometre between the two marks of the 
free extremity of the steel rule is 1"™ 6080 ; the distance of the fixed ex- 
tremity is 0"°* 5578, which is a negative one; the absolute dilatation of the 
steel metre is therefore, from 0° to 100M""6880— 0«»°»5578 =1"»«0502. 

3** COMPARISON BETWEEN THE DIFFERENCIAL DILATATION AND THE ABSOLUTE 

DILATATION OF THE TWO RULES. 

These two modes of experiments have taken place simultaneously. 

The dilatation of the bronze having been of l""* 7030 

that of the steel metre of, l*""* 0502 

we have had for one metre the difference =0"" 6528 

which, for 0" 954 distance of the vernier, gives 0™" 6228 

This quantity is confirmed by the reading 0,62 given in the first place,, 
reading made, as is known, to the hundreth of millimetre. 

According to the preceding data, it is easy to establish the coefficient of 
correction for any temperature, by means of the reading of the two divisions 
marked on the extremities of the steel metre. 

Say €, the variation or actual difference with the metre at 0" ; 

/, the difference between the two verniers at i<»for the temperature c ; 
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/', the difference between the two verniers at 0** for the exact metre, 

1 70^0 
We will have e = (/-/') X irr^ 

^ ' ^ 0,6228 

For example, in the case of boiling water at 100®, we have had, at 0*», the 
fixed vernier 4"^ 88, at 100°, the fixed vernier 4""» 88. 

o^u r i-42 . . . 3.80 

The free vernier - — -— -- the free vernier r — -— — - 

/'=0.46 / = 1.08 

1 70 62 V 1 70 

We had therefore e = (1,08—0,46) X r^ == Sic' = 1"" "^^ 

V » I** ;/N Q g2 0.62 

This metre has therefore been found 1™'»70 longer at t° than at 0®. 
Should we desire to ascertain the temperature of the apparatus, we would 

have t = -jr-r-TT^ 
0.0062 

If, in any experiment, the coincidence did not take place, at the fixed ex- 
tremity, under the figure 4,88, for example, the centre becoming loose, 
it would suffice to carry the new indication, in the first place, in the va- 
lues / and /', or to add its difference with 4,88 to /' — 0,46, if the new 
number is smaller than 4»88, or to subtract it, in the contrary case. 

Thus constituted as a Borda-thermometre, this metre offers the advantage 
of being easily reduced to 0° by the reading of the verniers, or, of giving 
the quantity to be added to the absolute metre, in order to have a standard 
measure at every temperature. By the movement or the stopping of the 
verniers, you perceive also if the temperature is fixed. Finally, the standard 
is faithfully d bout and d trait. 

4° COMPARISON BETWEEN THE STEEL METRE AND THE PROTOTYPE OF THE CON- 
SERVATOIRE DES ARTS ET METIERS. 

The comparison has been made at melting ice, while the preceding dila- 
tation was determined upon the comparator also at melting ice. 

The moment the levers became invariable, the reading of the microme- 
trical screw gave : 

For the platinum prototype 0""* 6219 

For the steel prototype 0"» 4993 

The steel metre is therefore too short of 0"»"* 0226 

Its legal value, at melting ice, is therefore of : 

im _ 0™ 0000226 = 0"^ 9999774. 



§ 3. C^ompariflon of Cambey's brass yn^^iu*^^ metre. 

This metre was compared at the same time as the preceding ; its length 
at 0* is 

!"» 0002992. 

It bears inscribed its coefficient of dilatation which has been determined 
by Gambey ; 1 have not therefore verified it. 
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Brass graduated metre {for the Bureaus of verificaiton).— Tins metre has 
been stamped in the Bureaus of the verifiers ; it is, therefore, in the legal 
limits of exactitude. 

The wooden metre is also stamped and, therefore, in the legal limits of 
exactitude. 



CHAPTER II. 



COMPARISON OF THE WEIGHTS. 

S 1«'. €oiii|iarison off the platinum fltandard fetlosramme 
off tlie Ardiiires off State with the standai-dhiloffraiiinie 
off eommerce, lihewiee in platinum, deposited in the 
Conservatoire dee Arts et Hitlers. 

These two weights have been compared in open air on a scale canting at 
half a milligramme ; they must, accordingly, be corrected of the differences 
of the weight of the volume of air they deplace at the moment of the ope- 
ration. 

The determination of the volume of these two kilogrammes was effected 
by means of an instrument made expressly by Gambey, which is exact at 
nearly one hundreth of millimetre, and used to determine the heights and 
diameters of these cylinders. The result of the operation has proved that 
their height is perceptibly equal to their diameter. The average measure, 
after a long series of operations, has given for the volume : 

Prototype of the Archives 48,6973 cubic centimetres. 

And prototype of the Conservatoire 62 , 322 — 

Weight of 1 litre or 1000 cubic centimetres of air. 

The barometer marked TSi"**" or at U®9 ; hence Ho = 752"*°* 17, the 
condensing hygrometer gave the point of dew at 9°7 ; hence /"= 9™"* 305, 
for the elastic strength of the vapour contained in the air. 

The temperature of the air was 15°7. 

Pression of dry air =752 .17—9. 305=742 . 865 ) at the temperature 
— of the vapour in the air = 9 . 305 ) of 9° 07. 

1 litre of dry air at 0° under normal pressure of 760"™ weighs 1^' 2991 
1 litre of vapour at 0° — — should weigh Q^ 80559 

(NoTA. This weight of the vapour at O*' under the pressure of 760n»°> is 
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deducted from its weight at 100® under the same pressure, which weight is 
08*^ 58948, corrected afterwards of its contraction from 1 00<» to 0* by the coef- 
ficient of the dilatation of the air, which, for 1^, is 0.00366). 
1 litre of dry air under 742™"* 865 and at 9°7 weighs therefore 

742,865X1^-2991 

760 X (1+0,003666)4-9.7 

and 1 litre of vapour under 9"'" 305 and at 9°7 weighs 

^^^^^X0.m59 ^^,^^^3 

760 + (1 +-0,003666)X9 . 7 

Therefore, 1 litre of moist air under 752'»«" 170 and at 9»7 
weighs 18^2343 

The weighings having been effected at 15®7, the preceding weigh is 
too great by a quantity corresponding to the increase of volume that this 
weight of the air experiences in passing from 9°7 to 15°7. We have there- 

1,2343 
ore at 15^7 the weight of 1 litre of moist air ^ ^ o,03666X (15-7 -9.7) = 

-^ 1«'^2077 

1 litre or 1000 cubic centimetres weighing 1««'2077, 1 cubic centimetre 
weighs 0.0012077. 

Weight of ihe volume of air displaced. 

P, the prototype of the Archives displacing 48«*6973 of air, the correc- 
tion is 

48^6973 X08'0012077 = 0«^05881. 

f" the prototype of the Conservatoire displacing 52**3220 of air the cor- 
rection is 

52**3220 X 08'0012077= 08^06319. 

The average weighing has given, for equilibrium in the air, 

F + 08^001=: P. 

If the balance thus poised in the air was carried in vacuo, the equilibrium 
would be destroyed ; the body that has the more volume experiencing the 
greater loss in the air, would gain more weight in passing from the air in 
vacuo, it would therefore cause the scale to cant on its side according to 
a weight precisely equal to the difference of the weight of the air previously 
displaced by each of them. 

Substracting therefore from each one of these weights its loss in the air» 
in order to restore the equilibrium in vacuo, which is equivalent to subtrac- 
ting from the larger the difference of the two losses, we shall have for 
equilibrium in vacuo 

F-f 08^001— a6«-0631 9= P— 08^05881 ; 

Hence F=zP— 06'05881 —• 0g«-001 -|- 08^06319 =P + 08»00338v 
AsP~10008'- 

l"=:1000 ' L-o«r00338 = 10008',00338. 
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§ 2. Comparison of tliesteiiilaf*il kitosTCMiiiite in filiUimini 
of Commerce witb the giMt braas hiiofframm of the 
United States. 



All the operations of weighing have been effected with the two scales pre- 
sented to France by the Government of the United States. 

These scales are both sensible to the 08''0005 with a load by basin of 
1 kilogramme for the smaller, and of 10 kilogramms for the larger. 

In order to keep up this sensibility and to avoid the alterations it could 
experience in the changes of weights, it is necessary to leave the scales in 
suspension with their loads, then to stop the basins underneath by means 
of the small handle fixed to them for that purpose, and, at the same time, 
to press in a fixed manner on the basin used for the weighings, so that this 
basin experience no variation in its suspension ; it is then only that the 
weights may be changed, after which the pressure above is removed, 
as well as the handle in order to leave the scale free. 

These minute precautions are indispensable, not to be exposed to commit 
errors of 20 to 30 milligramms on the large scale, and of 5 to 6, on the 
small one. 

The former platinum weight F has been used in the comparison of the 
gilt brass kilogrammes executed by Gambey for international exchanges, 
between which is comprised the n** 6, destined for the United States. 

The volume of this n° 6 is deduced from the volume of water it has dis- 
placed at the temperature of 12". 

(NoTA. It has been ascertained that the button, strongly screwed, has not 
allowed any water to penetrate in the interior, nor even in the joint). 

The weight of water at 12° displaced = 1 23^*945 ; 
The volume of this brass kilogramme is, therefore, according to Despretz's 
123 9A5 

^^^ n Ann L , = 123"9903. 
0,999,634 

These corrections, rendered indispensable by the loss of weight in the air, 
have been executed by means of the following observations made during 
the weighings ; 

The barometer was at 760™~60 at 13«1, hence Ho :=758»»99; 

The hygrometer, dew at k°5 ; therefore f = 6 74 ; 

Therefore the pressure of dry air=758°>°> 99— 6"»« 74 = 752 25. 

The temperature of the air zz 13°1. 
hence 1 litre of dry air, under 752"*" 25 and at 4^*5, weighs 

752,25X^2991 

760X(l-h0.003666)X4-5 

and 1 litre of vapour under 6™™ 74 and at 4^*5, weighs 

6.74X0,80559 ^ ^^^„ 
^ ^^ ' = 08'0070 

760X(l+0,003666)Xft.5 

hence, 1 litre of moist air, under 758°*»« 99 at 4**5, weighs 1«'2761 
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The weighing having been made at Id^^l, the preceding weight is too great 
by a quantity corresponding to the excess of (ulatation experienced by the 
volume of air while passing from 4®5 to 13**1, viz. for 8»6. 

1 2761 

We have then at IS**! ,, , . ^L^^^.^o a = 16'2/|92 for the weight of 

(l-f-0,003ooo)Xo • o 
1 litre of air, and consequently 1<^*= of air weighs 06'*0012492. The proto- 
type P' looses therefore, of its weight, 62,3220X0,0012492 = 0^06536, 
and the kilogramme n^ 6 in brass, 123,9903X0,0012492= 05^15489. 

The comparison of those two kilogrammes having been made in the air, 
it is necessary, in order to bring it back to what it would be in vacuo, 
to subslract from each one the loss it has sustained in the air. The double 
weighings of the n*» 6 have given the following results : 

N<»6+06rl320 = P' + 0€'0420; 

introducing the correction to bring back to vacuum, we have ; 

No 6 + ObM 320— 06^15489 = P -f- 0»«^ 0420 — O*' 06536; 

hence n« 6=P'+08'0420—0s'06636—0«'1320+08'15489=P'— 0^00047; 
Replacing F by iUi value, viz. 1000,00338, we have 

N« 6 = lOOOK' 00338— Os' 00047 = 1000«' 00291 . 

All the kilogrammes which have served for the comparison have been ve- 
rified, and they have given in vacuo the following results, submitted besides 
to a direct verification : 

the N« 1 1000,B' 00291 

N» 2 1000, 00690 

No 3 1000, 00890 

No 4 1000, 00590 

No 5 1000, 00990 

No 6 1000, 00291 



§ 3. Direct comparison In vacuo of tlic pneumatic nia- 
cMncy between tlie standard Ulosranune of commerce 
and the yil^ brass hilosramme n^ t of tbe preceding 
series. 

This comparison has been heretofore tacitly deemed impraticable ; at all 
events it has not been undertaken. The method pursued in operating this 
comparison fulfils perfectly its end ; it had not been definitively adopted at 
the time I had to compare the kilogramme destined for the United States ; 
but that kilogramme is identical with n'^ 1 .which is used here as standard of 
comparison. This method is besides very simple in practice, and secured 
from the effects of temperature, pressure and hygrometry, as well as from 
the variations produced in the differences of volumes or densities. 

Two small glass receivers a and a' offering precisely the capacity neces- 
sary for containing a brass kilogramme k, equal besides in volume (0 lit. 2) 
and in weight, are provided at their summit with a small cock ; each re- 
ceiver is placed upon a rough glass disk which serves as movable plate. 
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The cementing between the receiver and the disk is made by means of the 
process of Mr Poinsot, chemist at the Conservatoire des Arts et Metiers ; it 
consists in covering the edge of the receiver with a strip of vulcanised 
India rubber, which has been deprived of its exces of sulfur by a potash 
washing ; this strip, stretched round the edge» passes over the later in order 
to interpose between it and the plate. The vacuum is perfectly maintened, 
if the strip is thin enough. 

The standard kilogramme P being placed under one of the receivers, and 
a kilogramme used as tare having been placed under the other, the vacuum 
is made in the two receivers at the same time, and dry hydrogen is intro- 
duced in them before making the definitive vacuum. After the hydrogen has 
been expelled by the air-pump, the remaining pressure has stopped at 2 mil- 
limetres ; the weight of the hydrogen that remains in each receiver, under 
this pressure, is inappreciable by the scale, and, besides, the weight to be con- 
sidered is but the difference of the weight of the volumes displaced, weights 

0***2 X 08''0898 X S*"" 
inferior to the preceding, which is itsef only 7Anmm ^^ 

^O^'OOOOi? or about 5 hundreths of milligramme. 

The two receivers emptied of air have been placed respectively upon one 
of the basins of the scale. 

After having established very exactly the equilibrium with some small 
weights, I took off the receiver containing the platinum prototype and I re- 
placed the later by the kilogramme n^ 1 ; I operated the vacuum in the same 
way as before, and above all I reduced it to the same degree of interior 
pressure. 

Replacing the receiver in this state upon the basin of the scale, 1 obtained 
an equilibrium after having placed one half milligramme in the basin that 
sustained this receiver. 

This last result agrees perfectly well with what has been obtained by the 
ordinary corrections, in order to reduce the weighings in the air to those 
effected in vacuo. 
In fact, the weight of the prototype has been found. . . = 1'^000»'00338 

The weight of the kilogramm nM =1, 000.00291 

Difference between these weighings in the air = . 00047 

Andfinally, difference between these weighings in vacuo. = . 00050 
This identity between these two differences confirms, at the same time, 
the first operations and the process of verification just described. 



§ 4. CompArlaon of tlie atanilard weiffMs of tlie case des- 
tined for tl&e Vnited Motes with the preeedins kilo- 
ffromnies tohen as standard. 

I have supposed that all the brass weights were of the same density as 
the preceding; and as, in this case, they are equilibrated in the air and in 
vacuo, their volume of displaced air being the same, I have not applied to 
these weights the loss they experience in the air ; their value is therefore 
that which they have in vacuo. 
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The series of standard weights is composed as follows : 



A weight of 20 kilogrammes or 



2« 
2« 



id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 



10 
5 
2 
2 
1 
1 



5 hectogrammes 

2 — 

1 — 

1 — 



5 decagrammes 

2 — 

1 — 

1 — 

5 grammes 

2 — 

2 — 

1 — 



20,000 grammes. 

10,000 — 

5,000 — 

2,000 — 

2,000 — 

1,000 — 

1,000 — 

500 — 

200 — 

100 — 

100 — 

50 — 

20 — 

10 — 

10 — 

5 — 

2 — 

2 — 

1 — 



1000*'. 



/ 



Fractions of the kilogramme. 



A weight of 5 decigrammes 0.5 



id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 
id. 



2 — 0.2 \ 

1 — 0.1 

1 — 0.1 

5 centigrammes 0.05 

2 — 0-02 

1 — 0.01 \ 16'. 

1 — 0.01 

5 milligrammes . 005 

2 — 0.002 

1 — 0.001 

1 — 0.001 

1 — 0.001 



We have begun by verifying each weight of 1 kilogramme, then the 
weights of 2 kilogrammes, then those of 5kilogr., of 10 kilog., of 20 kilog.-, 
the multiples of the gramme, from 1 gramme to 5 hectogrammes, making to- 
gether 1,000 grammes, have been compared to the 1 kilogr. only. The sub- 
divisions of the gramme, forming together 1 gramme, have been compared 
to the 1 gramme. 

The double weighings have given the following gross results : 



The n® 1 of the 1 kilogr. 
2 1 

1 2 



zrno 6+Os0040=1000s0029-hOg0040 
=n« 6+0.0020=1000.0029+0.0020 
-n° 6 hno 1— 0s076=2000g0058 — 

—06076 ..; 



=100050069 
=1000.0009 

=1999.9298 
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The n^ 2 of the 2 kilo^.==no dH-n^ 1— 0.064 = 2000. ft058 — 

—0.064 =1999.9418 

5 ~n<> 2-fn*> S+n® 4+n'» 5+no 6 — 

— 06020 ==5000.0145 

10 =n^ 2+n°3+no4 + n«5+ n°6 + 

5000?0145--0s088 =9999.9610 

20 = les 2 l»^+2''+2^^-45»'+10»^ prece- 

ding+0e040=19999s848+0»040. . =19999.888 

The weights of (5N 2^ l^ l^ 5^ 2^, 1^, 1^, 5s, 2», 2«. 1«) = 

=n« 6 + 0«002 =1000.0049 

The cup kilogramme of the scale of 1 kilog.=n» 6 + 0»002. . . —1000.0049 

After having been verified separately, the fractions of the gramme of the 
great series have been once more verified according to a gramme adjusted 
by Fortin ; these small weights put together must make exactly the gramme; 
their value has been found equal to ls00020, on a gramme balance of De-> 
vrine, made at the beginning of this century and which cants by a division 

1 
of 1"™ of length for — of milligramme ; thus placed in these favourable 

conditions for weighing, I could easily read with the naked eye the fourths of 
millimetre or of division , which corresponds with hundreths of milli- 
gramme ; besides, the balance has the same dispositions of handle as the 
balances of the United States. 

§ 5. Iron vreiffhts. 

The cast iron weights having been subjected by the bureau of verifiers to 
the ordinary verification of weights , and their accuracy being comprised in 
the limits prescribed by law , I have not verified them anew. 



CHAPTER III. 



COMPARISON OF THE MEASURES OF CAPACITY. 



§ i. Heflnition and eorrection. 

The unit of the measures of capacity is the litre ; it is , in relation to the 
metre « a cubic decimetre ; now the weight of a cubic decimetre of distilled 
water, taken at its maximum of density, which occurs at + 4° of tempera- 
ture and in vacuo, is precisely one kilogramme or 1,000 grammes. 

It is under these conditions of legal connexion between the water and its 
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volume, that, in order to determine the capacity of a vessel, we use the 
weight of distilled water that this vessel can contain. 

But as the material, of which the measures of capacity are made , dilates 
under the influence of heat , the legal condition is that their nominal capa- 
city be exact at the temperature of melting ice or at d^ 

As the verifications are not practicable in these conditions of ^ for the 
vessel , of 4® for the water it contains , and the whole in vacuo , as for the 
weight , we are obliged to use calculation in order to reduce the practical 
conditions to the legal ones. 

For the corrections relative to the temperature of the water, the loss of 
weight in the air , the hygrometrical state of the later, and the dilatation of 
the vessels , we consult , in the practice of the verifications , a table of cor- 
rections drawn up, by order of Government, by MrCorioIis, member of 
the Institute. 

This table supposes the barometrical pressure to be invariable , and at the 
normal height of 760™"", and at 0« of temperature ; the hygrometrical state 
of the air , at 72^ of Saussure , which corresponds with , 5 of the maximum 
tension of the vapour contained in the air for the temperature of the ob- 
servation ; the cubic dilatation of the brass of which are made the measures, 
the weights and the counter- weights, is supposed = 3 X 0,0000,2108 
= 0,00006324 for 1««; finally, for the dilatation of the water, we have ad- 
mitted that given by Halstrom for each degree of temperature between 
0»and30o*^. 

In the first column of this table is found the temperature of the water, in 
the second, the weight of 1 litre of water at 0® ; and in the third , the cor- 
responding losses of weight that must be put on the basin , if we have pre- 
viously equilibrated 1 kilogramme in order to replace it by water. 

TABLE OF THE CORRECTIONS FOR 1 LITRE. 



Centesimal 


WEIGHT 


LOSS 


Centesimal 


• 

WEIGHT 


LOSS 




OF 1 LITll 


or 1 UUNS14MKI 




OP 1 LmB 


OP 1 EILOGBAHHl 


degrees. 


of water. 


of water. 




of water. 


of water. 




gr. 


gr. 




r- 


gr. 





998, it>4 


1,246 


16 


999,067 


0,933 


1 


998,870 


1,1 "0 


17 


998,964 


1,016 


s 


998,971 


1,029 


18 


998,889 


1,111 


3 


909,057 


0,943 


19 


998,782 


1,218 


4 


999,133 


0,868 


20 


998,664 


1,336 


5 


999,195 


0,805 


21 


998,535 


1,465 


6 


909,245 


0,755 


23 


tlUOfOSTv 


1,606 


7 


f)99,S83 


0,717 


23 


998,243 


1,757 


8 


999,307 


0,693 


24 


998,080 


1,920 


9 


999,3M 


0,680 


S8 


997,905 


2,095 


10 


999, 3i0 


0,680 


26 


997,720 


2,280 


11 


999,308 


0,6<JS 


27 


997,524 


2,476 


19 


999,285 


0,71» 


28 


997,318 


2,682 


13 


999,349 


0,751 


29 


997,101 


2,899 


14 


999,200 


0,800 


30 


996,880 


3,120 


15 


999,139 


0,861 









This table guaranties an exactness of less than 6 milligrammes for the ca- 
pacity of the litre , exactness that is much greater than is necessary in prac- 
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tice and which is even acceptable for theoretkal purposes. It has been used 
in all the following verifications of capacities. 

Mr Parent, balance-maker of the administration, makes use of a very sure 
process for adjusting the measures of capacity. He takes care , during their 
fabrication , to keep them some fractions of cubic centimetre smaller than 
the legal capacity , given by Uie transfusion of the water contained in a 
measure previously adjusted to the standard. The definitive adjustment is 
effected by the weighing of the water contained [in the vessel ; now the ca- 
pacity being made too small , the weight of water will be smaller than that 
reported in the above table. Multiplying the difference between these two 
weights by 8.6, approximative density of brass, we will have the weight 
of the brass to take off from the interior of the vessel and which occupies 
the place of the wanting water. As this brass is taken off with the scratcher, 
it is sufficient to weigh, in scrapings, about seven times the weight of the dif- 
ference ; for the rubbing with emery paper or any kind of polishing will al- 
most complete the removal of the remaining, so as to come up to 8.5 , and 
will allow the correction at a second experiment. 

This experiment which is only a determination of capacity , is made as 
the one that will be used for the litre. 



§ 9. ITerlllcatioii of thm capacity of the broac otonilard 

litre. 

The brass standard-litre , executed by Gambey , covered with its rough 
glass disk, upon which is a standard kilogramme n<> 6, and the additional 
weight Os'792 in one of the basins, equilibrates the other basin loaded with 
a similar litre covered with its disk and with 1 kilogramme. 

Unloading then the first basin , replacing the kilogramm n^ 5 by distilled 
water powered in the litre, taking care to remove with a feather the air bob- 
bles adherent to the inner sides of this measure, you take the temperature of 
this water, at 12<»2, then you pass the glass disk over the edge of the ves- 
sel , with the precaution of removing by sucking through a small pipe the 
excess of liquid in order to prevent it from running over ; avoiding always 
the heating by the hdnds ; after which the measure thus prepared is placed 
upon its plate. Now , according to the preceding table , the cubic decimetre 
or litre of water, in brass , weighs , at 12^2 , only 9996«-2778 , or its loss is 
of 0^7222 : after having added this loss to complete one kilogramme (weight 
of the litre of water at 4^ ) it has been necessary to add Os'863 more in order 
to complete the equilibruim, which indicates that this measure is of too 
small a capacity. 

You have , for determining this capacity , the following quantities which 
are equal in weight : 

lOOOg'00291 + 0,792 = water -f 0,7222 + 0,863 

hence you found for the weights of the water at k** contained in this measure ; 

Water + 0,7222 = 1000,00291 -f 0,792 — 0,863 =^- 999*^93191 ; 

1000 grammes of water at 40 being equal to 1 litre, the 9998'93191 are 
eqqal to 0199993191. 
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This capacity could yet be determined by means of the following experi- 
mental data in which the coefficient of dilatation of the vessel is wanting ; 

The volume of the kilogramm n® 6 = 123«^9903 ; 

The litre of water at 12<> 2 weighs, according to Halstrom, OOO'^eOSQ, and 
according to Despretz , 9998«*594 ; 

The barometer at 12«2 = 762"»"»35 and at 0«760»n'840 ; 

The condensing hygrometer gives the dew at S^'SO, hence the elastic force 
of the vapour T"*™!?! , 

Finally , the temperature of the air 12® 2. 

I prefer yet the former capacity to that found by calculation by means of 
the above data ; in the first place , it would differ very little ; besides, for the 
comparisons , it is more regular to employ this method used by the admi- 
nistration in order to keep up this harmony. 



§. S. TeriAeAtioii off the series off the brass stondorils. 



This series is composed of eleven measures of capacity. They have been 
treated as the litre. 

In order to weigh the water contained , I have used the 6 first weights of 
the series of weights of the preceding, paragraph for the multiples of the 
litre. 

The double decalitre (water at IS® 5 ; correction ISs'SlO). 
Water + 15«'510 = 19999.888 ±: = 199996>^888 Litres. 
20» , real value = 19.999.888 

The decalitre (water at IS® correction 8«f''610). 
Water + 8s«-610 = 9999»'"961 — 2«'497 = 99976^464 
10* real value = 9.997.464 

The half decalitre (water at 14®5, correction 46''152). 
Water -h 46^152 = 5000,0145— 0s'025= 49998»^895 
5> real value = 4 .9999.895 

The double litre (water at 14^3 , correction l6»'637) 
Water + 1k'637= 1999,9298 — 06'412 = 1999,5178 
2» • real value = 1 .999,5178 

The litre (water at 14*»0, correction 08'800). 
Water + 06^800 = 1000,009 — 0,299 = 999W7019 
1^ '. real value = 0.999.7019 

The half litre (water at 13*»5 , correction 0^-387). 
Water -^ 0,387 = 500«'000 — 0,123 = 499,878 
0*5 : realvalue= 9. 878 

The double decilitre (water at 13^5 , correction Os'155). 
Water + 0,155 = 200»''000 — 0,135 = 199.685 
0*2 real value = 0.199.865 

The decilitre (water at 13^5, correction 0*^078). 
Water + 0,078 - lOOfPDOO — 0,042 = 99,968 
OH real value =: 0.099.958 
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The half decilitre (water at 13*>5 , correction 08'039). 
Water + 0,039 = SO^^OOO — 0,001 = 49,999 
0*05 real value = 0.049999 

The double centilitre (water at 13®5, correction 0^016) 
Water + 0,016 = 20»'-000 — 0,006 = 19,094 
0*02 real value = 0.019994 

The centilitre (water at 13o5, correction 06^^008). 
Water + 0,008 = lOs^OOO — = 10^000 
O'Ol real value = 0.010000 

If we would calculate these capacities directly , the following elements may 
be used : 
At the beginning of this verification we have had : 

For barometrical pressure 764"™40 at 13°0 or H =z 762 .79 

— hygrometer , the point of dew at 4°5 f =r 6™™7 

— the temperature of the air at IS^O 

At the end of this verification we have had : 

For barometrical pressure 763"»™95 atl3<>0 or H = 762.34 

— hygrometer , the point of dew at 4®5 f = 6»""» 7 

— the temperature of the air at 13<*0. 

It would be necessary to ascertain the dilatation of each one of these 
measures, as well as the volume of each one of the weights used, knowing 
that the 6 standard kilogrammes in gilt brass have all the same volumee. 



§ 4- Pewter meAaures of mmpmmktj. 

The three series, of eight measures each, being only usual legal forms 
for liquids, have not been verified anew because they had been stamped 
by the verifiers of the police of weights and measures. Each one of these 
series begins at the double-litre, and terminates by the centilitre. 



§ 5. Tin meiMiuree. 

The two series of which these measures are composed are used, one vith 
hooked rectangular handle for the sale of milk, the other with handle for 
oil ; the measures destined for the sale of table-oil bear the mark M, and 
those designed for the sale of lamp-oil are marked B. All these measures 
bear the legal police stamp of weights and measures. 

These two series are each one composed of seven measures, from the 
double-litre to the double-centilitre. 
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§ 6. urooden meaaure* for cereals, etc*, etc. 

The wooden measures used for dry substances, are of a large capacity. 
The series is composed of eleven measures, viz. : hectolitre, half-hectolitre, 
double-decalitre, decalitre, halfndecalitre, double-litre, litre, half-litre, double- 
decilitre, decilitre and half-decilitre. These measures have been veriQed and 
stamped by the police of weights andmeasures. Their verification is operated 
with small round seed such as rape seed, or any other of regular form. 
For that operation, use a linen hopper, horded with iron, and fixed close to 
the table of the press for stamping the measures of capacity ; the valve 
adopted under the hopper permits to the seed used to flow regularly and 
to settle with uniformity, either to fill up the standards, or to receive the 
seed thus measured for the standards, after having renowed excess with the 
rule serving for striker. 

The two wooden measures with feet, the hectolitre and the half-hectolitre, 
are generally used for measuring coal. 

The verifiers on circuit, not being able to carry with them such a cum- 
bersome apparatus of verification, have in their travelling work-box a brass 
rule which, from one of its ends, bears straight notches serving for limits to 
the height and to the diameter that each one of these wooden measures 

1 
must have to be of the admissible legal capacity ; for, a difference of -— on 

the linear dimensions is allowed, in consequence of the contraction of the 
wood by dessiccation ; but this difference must be in excess for the new 
measures. 



CHAPTER IV. 



COINS. 



^ The monetary, series joined to the preceding, completes the metrical 
system ; it is connected with it by the weight of its unit, the franc, which is 
of 5 grammes. This series is the following. 
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SAME AND TALUE 



OP THE COINS. 



90 francs. . . 
10 — . . . 

5 — ... 
8 — ... 
1 — ... 
5 decimes . 
s — 

1 — 
5 centimes 

1 — 



COMPOSITIOIV. 



Exact. 



Go!d.. 0^ 
Copper 0,1 



Tolerated 



0,009 



Silver. 0,9 
I Copper 0^1 



Pure 
copper. 



0,009 



WEICHT. 



Exact. 



gr. 

6,45161 
3, 92580 

95 
10 

5 

9,5 

1 

90 
10 

4 

9 



Tolerated. 



t 



0,009 
0,009 



-- 0,005 
-- 0,005 

-- o,(m 

-- 0,007 
•f 0,010 



0,09 
0,09 
0,09 
0,09 



► 
K 

H 

H 

n 



millimet, 
91 
90 

57 
97 
93 
18 
15 

31 

97 
99 
18 



•B8ERTATI01IS. 



According to the diameter 
of the coins, the length of 
the metre is found by putting 
end to end : 

19 pieces of 5^4-11 of 2f 

20 — of2f-i-20of If 
20 — of5c4-20of If 
29 — ofSc-j- 7 of IOC 

etc. 

The pieces of 10 fk-ancs are 
new. 

The piece of 2 centimes is 
not yet issued. 



The legal value of the coinable metals is as following : 



METALS. 



Gold.... 
Silver.. 
Copper. 



PEOPORTION 



690 

40 

1 



TALUE OF THE KILOGRAMME 



07 ALL0YA6B AT 0,9. 



Coined. 



ft-. 

3,100 

900 

5 



Bullion. 



ft-. 
3,094 

198 



OF PCKI MBTAL. 



At par. 



tr. c. 
3,444 44 

999 99 



At change. 



fr. c. 
3,437 77 

990 00 



Nota. The bank-notes of 100 f., 200 f., 500 f. and 1,000 f. issued by the 
Banking-House continue that series. 

The piece or bank-note of 50 f., intermediate element, has not been yet 
created. 

Done at Paris, May 5, 1852. 

The Superintendent of the Conservatoire des arts el metiers. 

(Signed) J. T. SILBERMANN. 
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Approved : 

The general of artillery^ member of the Institute^ 
director of the Conservatoire des arts et met'urs, 

(Signed) A. MORIN. 
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REPORT 



OH THE FABRICATIOH OF FRENCH COIHS 

BY 

Mr B. JURAND 

Commissary general of the coins and medals 

TO ACCOMPANY 

Mr SI LBER MANN'S REPORT 

OH THE lETRICAL WEIGHTS AND lEASURES 

Translated from the french 

BT 

Mr Hippolyto VATTKMABB. 



My dear M. Vattemare, 

You have inyiled me , in order to complete a report you intend to 
address to the Government of the United States, to make known to you : 

1° The relation existing betveen our national coins and the decimal 
system applied to our weights and measures; 

2« Our monetary organisation. 

1 hasten, my dear Sir, to comply with your wishes, begging of you to 
excuse me, if, in consequence if my occupations, I do not give to those 
questions the development they deserve. However, I should be most 
happy if this notice, although incomplete, might be serviceable to the end 
you aim at. 

ON THE DECIMAL SYSTEM APPLIED TO FRENCH COINS. 

The intention of the law regulating the decimal system , intention 
formally expressed, was that the divisional pieces of the monetary unit 
should correspond with the divisions adopted for the weights and measures; 
and this was so much the more rational as the calculations applying to coins 
are, beyond comparison, those most in use; therefore they must be 
employed as the most efficacious means for rendering the decimal system 
more familiar to the people, who, usually, have little time to devote to 
their education. 

But what is to be understood by decimal coins ? 
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The constitutive law of Germinal 7, an. XI (March, 28,1803) fixed as 
follows the nature of the pieces that were to be coined : 

l»GoId 40 f., 20 f. 

2° Silver 5f., 2f., If., 3Af., 1/2 f., l/if. 

3° Copper lOs 5*, 3S 2«. 

For many persons, these divisions of pieces seem to respond to the question 
proposed; but it is a grave error, for most of these coins deviate from the deci- 
mal division. In fact, the pieces of 40 fr., of 3/4, of 1/4 of franc, and those of 
3 centimes do not divide neither 100 nor 1 0. This last number, which alone 
is the basis of vulgar numeration, has only two divisors, 2 and 5. 

In the nomenclature of weights and measures the multiple units being 
10,000, 1,000, lOOaud 10, and the sub-multiple units, 0,1, 0,01, 0,001, the 
absolute unit 1 has alone a simple name, the multiples and sub-multiples, 
have compound names, but each of them constantly represents ten in rela- 
tion with their immediate sub-multiple. 

Thus, the myriagramme is equal to 10 kilQgramme$, the kilogramme to 
10 hectogrammes, the hectogramme to 10 decagrammes, the decagramme 
is itself equal to 10 grammes, etc. The same occurs for the measures of ca- 
pacity, etc. etc. But, in order to give to the sale of various objects all the 
desirable conveniency, the following expression has been used; that every 
unit of decimal measure and weight shall have its double and its half (law of 
germinal 18, an III). 

Now, 2 is the double of each unit separately taken, and 5 is the half of 
each multiple or sub-multiple unit of 10. 

The decimal multiples of the monetary unit only have no compound 
names ; but nevertheless they must be considered as particular units every 
one of which is ten times greater than the units of next inferior order. 

Thus 100 f., value 10 times 10 f., 10 f., ten times 1 f. The franc contains 
10 decimesand thedecime ten centimes. It is necessary, in order to be con- 
sistent with the whole of the system, to apply to coins the division adopted 
for weights and measures of capacity, for want of which we deviate from 
the decimal system and the intention of law is disregarded. 

Every one sees, in fact, that 40 francs do not divide 100 more than k di- 
vides 10 ; that 25 , also , is not a decimal divisor, for it is only 2 Va ^ rela- 
tion to 10 , unit immediately inferior, and V4 in relation to 100 unit imme- 
diately superior. 

So it is for 25 centimes in relation to 1 decime , to 1 franc. These num- 
bers , as divisors of 1 00 or of 1 , return to the binary system which generates 
unexact fractions. Now , the binary division being completely rejected by the 
law of July, 4 1837, why should it be left to reproduce itself in coins? 

To be consistent with the decimal system and thus to connect the coins 
with the divisions of 10 , so that the absolute monetary unit and every one 
of its multiple units be expressed , laws and ordinances have modified the 
law of Germinal 7, an. xi, and have established as follows the divisions of our 
coins : 

1 centime, 10 centimes, 1 franc, 10 francs, 100 francs (1), 
The double of which is : 

2 centimes, 20 centimes, 2 francs, 20 francs. 



(1) The coinage of the 100 Trancs pieces was authorized by an ordinance of the month 
of noTember 1830. 
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And the half : 

5 centimes, 50 centimes, 5 francs, 50 francs (1). 
The piece of 1 centime has no half , that of 100 francs has no double. 
From purely monetary considerations, the pieces of 100 francs and of 
50 francs have not been struk. The piece of iO francs is yet current ; but the 
coinage of it has long time since been discontinued. 
The coin currency ill France is , thus , composed at present : 

For gold , of pieces of 20 fr. and of 10 fr. 

- silver, — 5 fr., 2 fr., Ifr., 50 c, 20 c. 

— bronze, — 10 c, 5 c, 2 c, 1 c. 

coins completely decimal . 

Allow me , my dear Sir, to notice here a few small errors, without any 
importance, which have glided into Mr Silbermann's remarkable report on 
the metrical weights- and measures sent to the Government of the United 
States of America , which report you have been pleased to communicate 
to me. 

Naturally, in my character of a mint officer, I was obliged to pay 
great attention to the chapter of that report relative to coins , and I have no- 
ticed , on one| side , that Mr Silbermann , relying upon an ancient and re- 
pealed legislation , had given, to certain of our coins, unexact standards , 
allowances and diameters. 

In order to rectify these slight errors , I add to these notes a synoptical 
table containing all the necessary information on the fabrication of french 
coins. 

On the other hand, in the column of observations of the 1st table of the 
chapter already noticed, Mr Silbermann expresses the opinion that, according 
to the diameter of the pieces , put end to end , the length of the metre is to 
be found. If a comparison similar to that described by Mr Silbermann was 
possible formerly, it would be destroyed to day by the difference resulting 
from the letters upon the edge of the coins which are in relief on a great 
number of our coins , while they were sunken when the contingency of the 
relation with the metre was established. 

I dare believe , my dear Mr Vattemare , that Mr Silbermann will see no 
captiousness in the very modest observations I took upon myself to make 
on so small a portion of his remarkable work. Practical men are undoubtedly 
the last that would give credit to the slightest error. 

I come now to the information you have been pleased to ask me on our 
monetary organisation. 

Fabrication of coins. — France has adopted for the fabrication of its coins 
the system of contract. 

This fabrication is entrusted, under thecontroll and supervision of State , 
to contractors invested with the title of directors of the fabrication. 

The expenses allowed to these contractors, expenses bom by the owners 
of the metals "^coined, are regulated as follows ; 

1 fr. 50 c. by kilog. of silverat 900/1000® 
And 6 » — of gold at the same standard. 

(1) The coinage of the 50 francs piece has not been yet enacted. 
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In consideration of tlie sum thus retained , the directors of the fabrication 
are charged with all the expense of the contract , such as the pay of work- 
men , the replacement and keeping of all the monetary furniture. 

They have Kkewise to pay for the stamps , the weighing , the calcula- 
tion and the verification of the pieces coined and put in circulation. 

The directors of the fabrication are, besides , obliged to furnish , without 
any increase of expenses, in divisions of the 5 francs piece, the fourtieth 
of the amount of the fabrication of silver, say 25,000 francs per million. 

These 25,000 francs are thus divided : 

5,000 fr. in pieces of 2fr. » c. 
12,000 — of 1 » 

6,250 — of » 50 

1,250 — of » 20 



25,000 fr. 



One tenth of the fabrication of gold must be in 10 francs pieces. 
There exist in France 7 mints , viz. : 

At Paris , 
Rouen , 
Lyon, 
Bordeaux, 
Strasbourg , 
Marseille , 
Lille. ; 

ControlL — The controll and superintendence of the fabrication of coins 
are entrusted to an administration designated under the title of commission of 
the coins and medals. This commission is composed of three members, one 
president and two commissaries general. 

Their functions consist in : 

lo Deciding the standard and weights of the coins fabricated and Super- 
intending , all over France , the execution of the monetary laws , the fabri- 
cation of coins and the assay of gold and silver fabrics, etc. , etc. ; 

2® Superintending the operations of all the officers of the mints. 

They propose the tariffs determining the standard according to which the 
coins and gold and silver metals are received in the mints. They order the 
assay of foreign coins recently fabricated , etc., etc. 

According to an ordinance of 1832, they superintend the fabrication of 
medals, the tariffs of which they propose, and they authorize their delivery 
and sale. 

They are also charged with a controll over the fabrication of plates and 
the printing of postage stamps, bank notes and playing cards. 

The commission of coins and medals is under the authority of the finance 
department. 

There are attached to it : 

1° A bureau of assay composed of a verifier , two assayers and a deputy 
assayer ; 

2<» An engraver general and two deputies engravers ; 

3» A controller for the fabrication of coins and stamps ; 
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There are in each of the mints, besides the director of the fabricatiott i 

l® A commissary, superintendent; 

2® A controller for change ; 

3* A controller for coining ; 

fto A clerk. 

AH the officers and agents charged with^ the controll and superintendence of 
the fabrication of coins, receive a fixed salary charged to the public trea- 
sury. 

Laws and regulations, determining the functions of these various officers, 
offer sufficient guarantees for the proper execution of our national coins. 

Here, my dear Mr Yattemare, the notes you have asked me conclude; they 
will perhaps be useful to you for comprising their substance in the report you 
are preparing ; I ardently hope they may suffice to the work of devotion and 
patriotism you have undertaken. Persevere in that path , my dear Sir , in 
endeavouring to make universal a system which is one of the glories of 
France. Already in its application to coins, it has had numerous imitators, 
not only by the adoption of the standaid of our coins, of their decimal divi- 
sions , of their value , but of our monetary organisation. Belgium , Piedmont, 
Switzerland, Spain have entered this path. Our coins circulate in those va- 
rious countries as in France, and likewise in Germany and in a part of 
America. 

Certainly, according to the specimens you have presented to our monetary 
museum in the name of the United States , the American Government has 
nothing to envy to any people of old Europe in relation to the beauty of 
the stamps of their coins ; but this is not enough , and the day when the 
United States will have decidedly adopted the decimal system and inscribed 
in their laws that : five gramms of silver at the standard of ^/^o of fineness 
constitute the monetary unit, they will have enlarged the circle of interna- 
tional exchanges, and resolved the great question of an universal coinage. 

I remain, etc. 

(Signed) B. Durand. 



We are Indebted ^m^ the Society of encouragement for the plate be- 
longing to Mr Silbennann's Report. 
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